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FLOW PAST NONLIFTING BODIES OF REVOLUTION

By Milton D. Van Dyke

SUMMARY

Calculation of second-order supersonic flow past bodiles of revolu-~
tion at zero angle of attack is described in detail, and reduced to
routine computation. Use of an approximate tangency condition is shown
to Increase the accuracy for bodies with corners. Tables of basic
functions and standard computing forms are presented. The procedure 1is
sumarized so that one can apply 1t without necessarily understanding
the details of the theory. A sample calculation is given, and several
examples  are compared with solutions calculated by the method of -
characteristics.,

INTRODUCTICN

For predlcting the pressure distribution over a nonlifting body of
revolution in supersonic flow, linearized theory 1s often found to be
inadequate. TIn the past, greater accuracy could be achieved only by
resorting to the laborious method of cheracteristics. Recently, however,
a second-order solution has been found which within its rapee of appli-
EEEE%%EX vields greater accuracy than linearized theory, while requiring
cons rably less labor than the method of characteristics.

The present paper aims to give a complete description of the second-
order method, and to reduce it to routine computation. Previously
published descriptions of the procedure, which are inadequate in some
respects, are revised. Shortcuts in the computing scheme are pointed
out. Extensive tables of the required basic solutions are presented,
to be used in conjunction with standard computing forms. Several
examples illustrate the procedure.

The reader interested only in calculating the second-order solution
for a definite body, without necessarily understanding the details of
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the theory, can turn directly to the finel section Practical Use of
Method on page 26.

NOTATION
functions of t associated with linear and quadratic
source solutions

functions of t assoclated wlth step, corner, and curva-
ture solutions '

pressure coefficlent

complete elllptic integral of second kind with modulus
k = a (1-t)/(1+t)
functlon assoclated wilith determination of first interval

function associated with determination of subsequent
intervals

complete elliptic integral of first kind with modulus
k = o (1-t)/(24t)

free-stream Mach number

nth point on surface of body
resultant velocity

radial coordinate

local radius of body

source strength distribution function

conical variable <:E£:)
X

o
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u axial veloclty component

v radial velocity component

X axial coordinate

B M2 -1

¥ adiabatic exponent of gas

Sn length of interval between points Pp and Ppyi

o) first-order (linearized) perturbation potential

quJ basic first-order solution homogeneous of order m

¢ second~order perturbation potential

& exact perturbation potential

X . complementary function for second-order solution

¥ particular integral for second-order solution
Superscripts

(1) first-order value

(2) second-order value

! differentiation with respect to x

Subscripts
o} value at tip of pointed body
n value at nth point on body, Pp

c value 8t corner
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DETATLS OF SECOND-ORDER SOLUTION

The natural way of attempting to improve a first-order (linearized)
solution 1s by iteration. For nonlifting bodles of revolution, the
second-order iteration equation was solved in principle in 1949 by the
discovery of a particular integral expressed in terms of the first-
order solution (reference 1). This reduces the second-order problem to
the form of the first-order problem. For supersonic speeds, both
problems can then be solved by sultable modification of the method of
Kérmén and Moore (reference 2). The result is the axially symmetric
counterpart of Busemann's second-order solution for plane supersonic
flow (reference 3), to which it reduces locally at a corner.

As a preliminary to describing this procedure in detail, the
reduction of the second-order problem will be summarized. Further
details will be found In references 1 and 4.

Reduction of Second-Order Problem to Two Flrst-Order Problems

At moderate supersonic speeds, the flow past & reasonably slender
body of revolutlon is nearly isentropic and therefore nearly irrota-
tlonal. To thils approximation, there exists a perturbation potentlal @
whose derivatives glve the veloclty perturbations (referred to the
velocity U of the free stream), so that

e L . o .
i o ' g=1+ %
(1)
\A
g = o

Here subscripts indicate differentistion, and the notation is explained
by sketch (a). The equations of motion for a polytropic gas combine

into the single equation -

r U e 'L‘Au';//

r= Rx)

Sketch (a)
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Here all linear terms have been grouped on the left and gquadratic and
cubic terms on the right. The only cubic term which gives a second-
order contribution is the one involving &p2dyy.

This equation must be solved subject to the boundary conditions
that all disturbances vanish shead of the body, and that the flow is
tangent to the surface of the body. v

Iteration procedure.- The equation of motion (2) cannot be solved
directly because it is nonlinear. Therefore a method of successive
approximations is adopted - the sc-called Prandtl-Busemann iteration
procedure.

In the first approximstion, the nonlinear right-hand side of
equation (2) is neglected altogether. Hence the first-order perturba-
tion potential ¢ satisfies the familiar wave eguation of linearized
supersonic theory:

Py + 3? - 52¢xx =0 (3)

In the second spproximation, the right-hand side of equation (2)
is no longer entirely neglected but is evaluated approximately in terms
of the previously determined first-order solution., Hence the second-
order perturbation potential ¢ satisfies the nonhomogeneous wave
equation .

¢r

Brr + T B0y = Mo[2(N-1) B0x Py + 20rPyr + Pr Pry] (k)

.

Here ¢ will be taken to be the complete second-order perturbation }
potential, rather than a correction to the first-order, solution. i

This procedure could be continued to third and higher approxima-
tions, subject to the limitation that at some stage the effects of
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entropy variations, which were ignored in asstming potential flow,
would exceed the remalnder in the lteration procedure. For slender
bodies at moderate Mach numbers, Lighthill has shown (reference 5) that
this limit is reached only 1n the sixth epproximation. For practical
purpoges, however, only the first two steps appear to be useful.

Particular integral.- Solution of the second-order problem is
greatly simplified by the discovery that a particular integral ¥ of
the 1lteration equation (4) is given in terms of the first-order solution
by -

v o= M {q:x(wm'@r) - f;'r@rs] (5a)
so that

Yy = [@m(mNr@r)wx( PutNTPyr) - h TPy Py ]
(5p)
¥y = MZ {QH(QD—I-NI'CDI.)% ‘[(N+1)CPI~+NI<PI.I.J - i cpre(cpr+31~q3rr)}

This reduces the second-order problem to the form of the first-
order problem, because the nonhomogeneous iteration equation (k4) is
reduced to the homogeneous equation (3) of first-order theory. The
complete second~order potentlal conglsts of the particular integral plus
a complementary function X which 18 required to re-establish the
boundary conditions:

g=v+% ' (6)

and X 1is & solution of the Pirst-order equation (3). Thus the remain-
ing problem for X differs from that for the first-order potential ¢
only in that the tangency condition 1z more complicated. Methods for
solving first-order problems are well estaeblished, so that in principle
the second-order problem is solved. In practice, however, various
detalls require careful consideration, to which the subsequent discus-
gion is devoted,

Tangency Condition

Because approximations were made in the equation of motion, one
would anticipate that & corresponding approximation is permlssible in
the condition of tangent flow at the body. Such an approximation can be
made, and it can be shown that the mathematical order of the error is not
thereby 1ncreased. This suggests that 1t is immaterial whether or not
the approximation 1s adopted. However, numerical examplies show that the
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approximation bas in some cases & large effect upon the solution, so
that the choice of tangency condition must be carefully considered.?

Exact and approximate tangency conditiong.- If the body 1s defined

by r = R(x), the exact tangency condition for the original problem of
equation (2) is

1A {
/ . .
I 1 o~
_ ~

Aoie e e eR(e) et -RE) ("

where the prime indicates differentiation with respect to x. The

corresponding exact tangency conditioms for the filrst- and second-order
problems of equations (3) and (L4) are

P = R (1+9,) at r

|

i
R(x) 8) ) ul"

and

g = R*(14+64) st T

R(x) (9)

Now in equation (8) it is consistent with the approximations of the
Tirst-order theory to neglect the smzll quantity @y 1n comparison with
unity. Thus the approximate first-order tangency condition becomes

9, = R’ at T = R(x) | (10) X

Similarly, in equation (9) the term ¢x can be replaced by its first- 0Cf

order counterpart. Thus the approximate second-order tangency condition
becomes ' :

¢r = R' (1+9y) at r = R(x) (11a) X

\

or, separating the second-order term into particular integral and com-
Plementary function according to equation (6) and collecting known
guantities on the right-hand side,

Xy = R (140 ) -V . at r = R(x) (1p) X

Smooth bodies.- For bodies without cormers, the cholce of tangency
condition has no consistent effect upon the error in surface velocity.
Greater accuracy in the second-order solution results from using the
exact tangency condition in some cases, but the approximate condition

1 The magnitude of this effect was brought to the author's attention by
John Huth and E. P, Willlams of the Rand Corporation.
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in others.®? For example, the exact conditlion leads to greater accuracy
for cones, as shown 1in sketch (t). mThis superiority, of course, arises
at the tip of any pointed body and persists for some distance down-
stream, On the other hand, the approximate tangency condition leads to
greater accuracy for the boatiall followlng a long cylinder shown in
sketch (c), for which the exact solutlon has been determined by the

875 l l - L2 T T T A 7
Exoct solution ‘ n,:-::cl;de’;d::/;;,:/;n : , /
o v
‘,\ e’ 2 | 110 F—— approx. fangency\ 77
.900 T Y _\;/
' < p
' | /
oY v
N Second-order solution: . 2 b /
935 ‘\ N Approx. tangency = 9 M=3
\\ Exact tangenc v // r°
g N X & gency 1,06 |- Exact solution —
v (characteristics) '—l/\ T~
950 —— #/ / e
104 A T -
| ‘ S )
975 \—/ /First-order sotution: S——] /02 |78~ Second-order solution:
Exact tangency ' Approx. tfangency
Approx. tangency Exact rangency
1.ooo n [ 100 f f !
! 2 J 4 5 0 5 1.0 1.5 20 25
M x, semicalibers
Sketch (b) Sketch (c)

method of characteristiés., Thus the conclusion, based upon estimates
of the order of error, that neither tangency condition is consistently
more accurate, ls confirmed empirically for smooth bodiles.

Bodies with corners.- In plane flow, the approximate tangency
condition invariably leads to more accurate first- and second-order
velocities than the exact condition. The superiorlty of the approxl-
mate tangency condition is most pronounced for expansions, and becomes
greater as the Mach number falls toward unity..

At & corner on a body of revolution the flow is locally two-
dimensional. Therefore the approximate tangency condition is, at least
locally, consistently superior to the exact condition for both the

2Tn the first-order solution, however, the approximate tangency condl-
tlon seems invariably to yleld greater accuracy.

fa
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first~ and second-order solutions.

the velocity Just behind the
corner of a conlcal boattall
which follows & very long
circular cylinder. (The .
exact solution is, of course,
given by a plane Prandtl- .
Meyer expansion.) At moderate
Mach numbers, the superiority
of the approximate tangency
condltion 1s of considerable
practical importance in the
second~order solution, The
superiority is not confined

to the immediate viecinity of
the corner, but persists far
downstream, This is 1llus-
trated in sketch (e) by comp-
parison with the solution for

a conical boattall calculsted
by the method of characteris-
tics. (Por clarity, the first-
order solutions are only par-
tially shown.)

Sketch (d) suggests that
the large discrepancy associated
with the cholce of tangency con-
dition is in some sense a tran-
sonic phenomenon. This 1is
confirmed by examination of the
expressions for the streamwise
veloclity Jjust behind the corner.
For expansion through an angle
whose tangent is €, the second-
order solutlon using the exact
tangency condition is

€ _yHl M* €%
g & p (p-e)®
(12a)

=1 +

cle

This is shown .in sketch (d) for

13

1.2 I 7
s |1 A
7] ’ \\;;~
7] S - NG T
}\\Exacf tangency 3 ' T T =
+ “—Approx. tangency 5"‘;’;7;,%’,{"’
1.0 b— '
/ 2 3 4
M
Sketch (d)
/.35 | 7 |
4 x
1.30 — M=/5 ]
‘ 2°
125 N First-order solution: __|
* . Approx. tangency
\ /;Exacf fangency
1.20 :5<<l }
q .
73 N ~.  Sscond-order sol.
/15 \\\;, N\ Approx. tan'cy. |
/. ‘§Q§§\\:;/f5nmfnmax
-7 NN
. Gl
110 | Phaga
Exact so/uf/on—/ B .
(characteristics) b
105
1.00
0 5 1O 1.5 2.0

-
\

v

l |

‘— Exact tangancy
\/\—Appmx. tangency
. 1

First- order
| solution

Exact solution

x, semicalibers

Sketch (e)
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whereas the second-order solution using the approximate tangency condil-
tion is

% =1 + é +-§§ Zﬁé-%;'€2 - (120)

The difference between these two results is clearly of order €° and
hence of third order in the usual sense, according to which linearized
theory gives the flrst epproximation. However, in the transonic range
(where B is of order €2/3 for small disturbances) the maein term in
the difference is

oo, 30l M o (120)
U L B>

which is small only of order €%/3, Since u/U itself 1s of order €2/3
in the transonic range, it is seen that the discrepancy hag grown to be
of second order in the sense of transonic small-disturbance theory.

This is simply ancther example of the fact, which plagues all users of
transonic small-disturbance theory, that higher-order effects are
greater- in the transonic range than at other speeds.,

Choice of tangency condition.- It has been seen that although for
smooth bodles nelther tangency condition can be preferred, for bedles
with corners the approximate conditlon 1s consistently superior tc the
exact condition in both first and second order. Consequently, the
approximate tangency condition (equations (lO) and (11)) is adopted for
use henceforth.S -

The approximate tangency condition has severel minor additional
advantages. As might be expected, the computing procedure is simpli-
fied. For example, the second-order velocities on the surface of a
cone, which could not conveniently be written in explicit form in ref-
erence 1 (where the exact tangency condition was used) are not unduly
complicated 1f the approximate condition is used. The regult is that

SA1l numerical examples given in references 1 and 4 were calculated

~ using the exact tangency condition, and will therefore not agree pre-
cisely with results from the present computing scheme, It should also
be noted that the solution presented in references 1 and Y4 for the
3-1/2-caliber-long ogive at M = 3.24 is inaccurate near the nose
because linear rather than quadratic source solutions were used for
calculating the complementary function X, which results in appre~
ciable error where the body slope is nearly that of the Mach cone.
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at the surface of a cone of semivertex angle +tan™! e

u_ 5 .2 sech ip

+ 4 sech’lT
U

1- T2 A1-T72

2.4 2 =1
Me f:-'-(sech'lT)e—l- lO:T sech T _ N+£>+(N—1)T2 sech T J(13a)

1-72 N1-72 A 1-72

i<

-1
= € <l - €2 _*Se_ihT2T> (l3b)

where T = Be,

Another advantage is that with the approximate tangency condition the
first-order solution exactly satlsfies the supersonic similarity rule
(the supersonic counterpart of the Gothert rule, reference 6).

Pressure Relation

After the velocity components are determined the pressure coeffi-
<ient is given by :;1

Cp =7—‘;-2-[{1 721 [1 - (1+<:>x) - o, ]}7'—1-1] (14)

It was shown in reference L that approximating this expression by the
leading terms of lts series expansion cannot generally be Justified,

and numerical examples show that such expansion leads to unnecessary

loss of accuracy, particularly in the second-order solution (refer-

ences 1 and 4). Therefore the complete pressure relation of equation (1k)
is used in the present computing scheme.

Basic Solutlions of First-Order Equation

It has been seen that discovery of a particular lntegral reduces
the second-order problem to a sequence of two first-order problems.
These are best solved by repeated superposition of five basic solutions,
which are derived and tabulated below.

Any first-order solution may be regarded as resulting from a con-
tinuous distribution of supersonic sources along the axis of the body.
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=
(See, for example, reference 2 or 7.) A source distribution of local
strength = S(x) per unit length yields a first-order perturbation poten-

tial given by ﬁth&Hc ) - B o

e ("T 1“‘-) t x-Br S(g)
,;-:‘i« a ;‘” @(x,r) = —f, Tiee Bare - (15)
X—ar °r4 T

Therefore the first-order problem consists simply in determining the
source-distribution function S(x) which produces the desired shape.
However, substituting this expression into the tangency condition
yilelds an integrsal equation which cannot be solved exactly.

The KArmAn-Moore procedure for. obtalning an approximate numerical
solution involves the assumption that the unknown source function 8(x)
can be replaced by a broken line, as indicated in sketch (f). Another

v

Sketch (f) '

(quite equivalent) viewpoint is that the function is approximated by
the sum of a number of linear source distributions having various
starting points, as shown. The slope of each of these linear elements
is determined in succession by imposing the tangency conditlon at corre-
sponding points along the body. (The details of thils procedure are
clearly described in Sauer's book, reference 7.)

For calculatlng a first-order solution which forms the first atep
of a second-order solution, this broken-line spproximation to the source
strength is too crude. Although the final second-order velocitles are
given by first derivatives of ¢, they involve second derivatives of the
flrst-order solution ¢, which enter through the particular integral.
(See equations (5a) and (5b).) Since differentiation is a roughening
process, this means that the first-order potential must be one degree
smoother when used as the basis for a second-order solutlon. This is
achieved by approximating the unknown source-strength by quadratic
rather than linear elements; as shown in sketch (g). However, as
indicated in the gketch, the linear
element is alsc required for use at
the tip of a pointed body, where the
source strength actually rises linearly.,

For a smooth body with continuous
Sketch (g) curvature these two basic solutions are

sufficient. Others are required, however, 1f the body has cormers or

discontinuities in curvature, which require special treatment. A corner

iy



NACA ‘TN 27Lh 13

is accounted for in the first~order solution by adding & source distri-
bution of square-root strength, which produces a discontinuity in
streamline slope along 1ts foremost Mach cone. As indicated in

sketch (h), this corner sclution must be shifted upstream so that its
effect first reaches the surface just .

at the corner. In the same way, a
curveture discontinuity is accounted . }
for in the first-order solution by < TSt) ~ X
adding a source distribution of p
3/2—power strength, which produces & —_— i
discontinulty in streamline curvature \\
along its foremost Mech conme. This N
curvature solution is required also at
a corner, because gn apparent curve-
ture discontinuity remsins after the
corner solution is added. Sketch (h)

Because of the roughening due to differentiation, the particular
integral has stronger discontinuities than the first-order solution.
Tous 1n the case of a discontinulty in body curvature the_particular

~integral behaves llke a cormer solution, while in the case of an actual
corner it behayves like the solution at a step 1n the streamlines
(sketch (1)). These spurious discontinuities must be canceled in the
complementary function. For this f
purpose the corner solution is used
again In the first case. In the Jid St) ~ I
second case, another basic solution s ; X
is required which produces an S A
actual step in the streamlines. As AN
indicated in sketch (i), this step AN
solution results from an inverse >
square-root source distribution.

Sketch (1)

To ‘summarize, the first-order solution and complementary function
are' calculated by superposing thei following flve basic solutions:

1. Linear source solution - used at tip of polnted body

2. Quadratic source solution - used thereafter for body having
continuous curvature

3. Corner solution - used to account.for corner

4k, Curvature solution - used to account for curvature discontinuity

5. Step solutlon - used to cancel step in ¥ at corner

Homogeneous solutions.- The required solutlons are axially symmetric
solutions of the wave equation, homogeneous in the space variables. The

order of homogenelty is integral (1 and 2) in the first two cases, and
half-integral (1/2, 3/2, -1/2) in the others. Such solutions have been

studied in detail by Heyes (reference 8). For present purposes Q(m),

O
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the solution homogeneous of order m, can be obtained by taking the
‘source distribution S(x) in equation (15) proportional to xB. Tt
is convenient to choose the source strength as -

s(m) (xy = %1 2 (16)

where C 1s & normalizatlon constant, so that solutlons of various
orders are related by

o(m-p) - <§’;>P o (m) (17)

For lntegral m, the solutions have simplesgt form if the normaliza-
tion constant C 1s teken to be unity. Then using various relations
for the hypergeometric function (see, for example, reference 9) the solu-
tlons.are found to be glven by

1

. I}
o™ (¢ 1) = — X (1-t7) p ( Bl w2030 9 42 (18) -
’ 13...(2m-1) 222
Here the conleal variable
r
t = %; . (19)

1s the ratio of the tangent of the polar angle to the tangent of the
Mach angle, and so varies from zero on the axis to umnity at the Mach
cone. For integral m, the hypergeometric functions which occur i1n
equation (18) can be expressed in terms of products of 1-tZ end
sech~™M with polynomisls in t2. The first two required basic solu-
tions are obtained Dy setting m egual to 1 and 2, which gives:

Linear source solution (m = 1)

- .1 .1
= - Wt - o 1- Py = = = —==e -
R R
- Bl
Py = - sech™t¢ W) = L e
X Xr ‘Xt/l—tz (20) .
v1-t8 ‘ ' BZ 1
Pr =B " Pry =~ %

T 24/ 12

<l
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Quadratic source solution (m = 2)

@:—-Jé'-xz[<l+%t2>§ech t—-—n/lt J q)xxz-sech'lt
_ -1 = ' _ A 1-t2 )
Py = - x (sech "t - & 1-t%) Pur = B % > (21)
Q. = g’-x(_%'_t-— t sech'1t> - -5 ( -t + sech lt)}

For half-integral m, it is convenient to choose the normalization
constant C as v‘27ﬁ, so that the solutions have simple values at the
Mach cone. (The difference in normalization for integral and half-
integral m- 1s of no concern, because the connection between them 1s

never used-.) Transforming the bypergeometric function into a more
useful form for this case gives

o™ (2 = P«g i—é)t)"/— (Lamd 1) (@)

The hypergeometric functions occurring here can be expressed in terms of
products of complete elllptic integraels and algebraic functions of t.
The remaining three requlred basic solutions are obtained by setting m
equal to 1/2, 3/2 and —1/2 For convenlence, asymptotic values valid
just inside the Mach cone (where +t = 1) are also given below:

Corner solution (m = 1/2)

P = - == JF (K-E) ~0 W
@ = - ~/“ L _ N
T TE 7 Jia | 3
g a2 1 <l+t ) B
P, = — E—~K ~ B
oo v SNt . x
o = L JE— 1 (K-E) ‘ et 1 (23)
= x8/2 T (1) M 1et 8 y8/2
T k%2 T (g1t \t 8 x8/2
o B% W2 2t2 E—tK> 7 B
Prr B3/2 (1 t)m t 8 x%/2 |
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Curvature solution (m = 3/2)

Cp- - x3/2 §§'[_§A/l+t [(3+t) K - )-I-E] ~ O i
bd : . : ; -~
cpx=-~/§i‘_ﬂ@«/11?(x-£:) ~ 0
P, = gﬁ%?ﬂl:rt (% E-K) . ~0
i S
1 242 1 . 1
= - K , ~ ————
Px T T 7% T Vi N .
o - B2/2 1 <1+t"E_K> B -
xx Vx = A 1tt t x
_ B2 o2 1 <l+t 2-t | B
Pre = TR T3 Wi etzE—tK> TR -
Step solution (m = - 1/2)
o = 1 a2 _1 o 1
Ve o W1+t Vx
oy = L e 1 (X-E) | Li1 -
x8/2 T (1.4) J/Itt | 8 x8/2 ) (25) .
Pp = B W2 1 <}:E - %) 3 P
¥ x872 T (1.£)/ 1+t \t T8 ya/2

Here X and E are the complete elliptic Integrals erfirStrand second
kind with modulus k =a/ (1-t)/(1+t). The second derivatives of the
step solution are not required.

Use of relations among second derivatives.- All three second derive-
tives of the Tirst-order potential are required in order to carry out
the second-order solution. (See equations (5b).) Considerable labor
can be avoided by calculating directly only one of them, s&y Qyye - .
Then @y and Pry can be obtained from the equation of motion and
tangency condition. Thus the first-order equation of motion (3) gives
immediately an expression for @pp: .
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Pr

“ Qrpy = 82QXX - = (26)

Differentiating the first-order tangency condition (equation (10)) with
respect to x gives an expression for @,,. on the surface of the body:

Py = R'' - R!?

Py at r = R(x) (27

The computing forms described later incorporate this simplification.

Tables of basic solutions.- With this simplification, the five
basic solutions and their required derivatives comprise 13 distinct
functions. ZEach 1s a power of x multiplied by a function of + alone.
Thus, associated with the linear and quadratic source solutions are the
followlng six functions of 1, which, as indicated, play different roles
in the two solutions:

¢ ¢
Role in Role in
quaedratic linear
' source source
Symbol \ Functional Porm solution solution
' Ve -
a(t) <-]—'+% 'b2> sech_lt—-g 1-+2 ~o/x2 o 1 sach™ 7
2 ' - r
' : = ¥n /f”’
b(t) gech™'t -#/1-t2 . -q./x -0 /x
c(t) -';; <-%2— t sech'lt> 9. /Bx —_—
> (28
a(t) : sech™t - Psx ~0y
2
e (%) e (9,00/®) 0./5
1
£(t) _—

-xQ
N 1-t2 x5 .

These functions are tabulated in table I for + ranging from 0,100 to -
0.94%0 by increments of 0.001.% Values are given to six significant
flgures or seven decimsls, whichever is the lesser, and are belleved to
be correct to within one-half unit in the last place. Linear interpola~-
tion results in errors of no more than three units in the last place
except near the beginning and end of the table.

*Tables I and IT are modeled after unpublished tables Ffor caleculating
first-order supersonic flow past inclined bodies which were prepared
for the author at the Rand Corporation.

=
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Likewise, associated with the corner, curvature, and step solutions’
are the following seven functions of t;

Role in Role in Role in
curvature corner step ,
Symbol Functional form solutlon solution solution |
) \
g(t)/ %é—z-h/ut'[(%t) K-LE ] -qi/xs/e —— — W
n(t) =) SN S
ha/2 :
i(t) Tvlﬁl (% E- ) (Pr/Bls/; - -
a2 1 - '
t : - - -
A e O e e ?(2@
o2 1 (l+t ) | -
k(t E—-X —-——
(t) A Wx Per/B)  Wx /B
V2 1
1 ’ - —— 3/2 3/2
© v P I N
N2 1 (1 )
t - F - —— 3/2 3/2
m( ) - (l—t) ,——l+t T E K /B) X cpr/B

These functions are tabulated in table II for t ranging from 0.100 to

1.000 by increments of 0.001. The number of filgures and accuracy are

the same as for table I. Linear interpolation results in errors of no

more than three units in the last place except for certain of the func- ,
tlons near the beglnning of the table.

To facilitate interpolation, first forward differences are glven
without their algebraic sign In both tables. It should be noted that ‘
the differences are actually negative except in the case of the func-
tlon f(t) in table I.

Cholce of Intervals

The five basic solutions are sguperimposed to calculate the first- -
order potential @ and again to calculate the complementary function ¥X.
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The procedure, anelogous to that of Karman end Moore, is indicated in
sketeh (J) for a smooth pointed body.

First, & linear source is added at

the origin of strength sufficient to s
produce tangent flow just at the +tip.
Second, a quadratic source is added %

at the origin of strength (negative N

for a convex body), such that together ) e
with the linear source it produces g P
tangent flow on the body at some ‘ . , £
distance 8, from the nose. Third, A - &r'%q
ancother quadratic source 1s added

with ite vertex shifted downstream so Ske?ch (3)

that 1ts effect begins at the end of the first interval, and its
strength 1s determired by imposing the tangency condition at some
farther distance &; along the body. Any corners or curvature dis-
continuities (or steps in the complementary function) must be accounted

for by adding sultable strengths of the appropriate solutions, after
which the superposition of quadratic sources continues as before.

The proper choice of intervals is of crucial importence. They
should be taken as large as possible, because the computing labor
increases nearly as the squsre of the number of intervals. On the other
hand, the inaccuracy associated with using finite intervals rises with
the square of their length, so that too large intervals lead to unaccept-
able error. Il should be emphasized that the error considered here,
which will be termed "numerical error,” is the difference between the
approximate second-order solution for finlte intervals and the corre-
sponding limiting solution for infinitesimsl intervels; 1t is quite
distinet from the difference between the second-order and exact '
solutions.

Fortunately, the tendency for numerical errors in successive inter-
vals to accumulate is largely offset by the downstream damping of dis=~
turbances. PFurthermore, successive numerical errors alternate in sign
in most cases. Consequently, it has been found sufficient to formulsate
rules according to which each interval alone in an otherwise exact solu-
tion would cause no more than l-percent numerical error. The entire
second-order pressure distribution will then be determined ‘correctly to
within roughly 1 percent of the maximum pressure increment.

Simplification resulting from simllarity.- The dependence of the
Pirst-order solutlon upon Mach number can be accounted for by the
supersonic counterpart of the Gothert rule (reference 6), which is the
similarity rule for linearized compressible flow. This similarity rule
does not hold to second order, However, carrying out the usual similar-
ity analysis shows that it holds approximately for the partlculaer inte-
gral, which 1s the primary source of numerlcal error. (The similarity
for the particuler integral fails to be exact only to the extent to
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which B -differs from M, which 1s important only in the transonic
range.) Therefore, any measure of numerical inaccuracy in the second-
order solution may be expected to follow roughly the ordinary super-
sonic similarity rule. It 1s clear that thils approximate result 1s
adequate for estimating lengths of intervals, because moderate errors
in interval length will not appreclably affect the solution. As a
consequence, rules for choosing intervals which have been determined
at one Mach number become universally valid 1f restated with the

radius R replaced throughout by AR, the reduced radius of the super-
sonic similarity rule (or possibly MR, since the approximate similarity
rule does not distinguish between B and M). This conclusion, which
greatly simplifies the formulation of rules, has been confirmed by a
number of numerical calculations.

First interval for pointed body.- If a pointed body begins with a
conical nose of finite length, the first interval is, of course, taken
equal to the length of the cone. Otherwise, the meridian curve will
ordinarily begin with finite curvature. For a specified limit of
numerical error, the meximum permissible length of the first Interval
must be proportionsl to the initial radius of curvature, which is the
primary length in the problem. The factor of proportionality will, of
course, depend upon the shape of the body. If the meridlan curve is
analytic, dimensional analysis combined with the supersonic similarity
rulesénﬁicates that the first interval is given by an expresslon of the
form

1 . Rt
8o = —— Gp <BRo': __o____2_’ "'> (30)
MIRO“l BRo'!

Here Rg', Rg'', Rp'!! are the first three derivatives of R(x) eval-
uated at the vertex, and the dots indicate that no eppreciable depend -
ence upon higher derivatives is to be expected. TIndeed, for slender
smooth bodies even the second variable RO"'/(BRO"E) ie normally very
small compared with the first. Hence it may be assumed that the func-
tion G, does not depend signifilcantly upon 1ts second variable, so
that the length of the first lntervel is glven by

1

=WG@(BRO') , (31)

o

It is now clear that the body shape need not be analytic throughout the
first intervel; it is sufficient that no violent changes in curvature
occur. - : - o

SThat the denominator should be taken ag MRy rather than BRy, is
suggested by the result of equation (32).
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The form of the function G, can be determined by analysis,
because the second-order solution at the end of the first interval of
& general ogive can bhe calculdted exactly as well as approximately if
the interval is very short. Although the result is formidable, it
simplifies greatly in the 1limiting case when pR,' approaches unity
(which corresponds physilcally to the Mach cone becoming tangent to tHe
nose). In this case, for a relative numericael error A¢X/¢X in stream-
wise veloclty perturbation, the length of the first intervel is

Vo M|Ro? |

By~ 2 —L  (1-g%R,'2) /|2, /4] as fRo'>1  (32)

Numerical examples show that this asymptotic form is, with a revised
constant of proportionality, a good approximation to the fumetion
throughout the range of practical application. The relative numerical
error at the end of the first interval will not exceed 1 percent 17°

I

8o = é L (1-8%R.'2) (33)

It is conceiveble that an unusual body shape might be encountered
Tor which the curvature would change considerably over this length., If
so, the sbove rule would not apply (the variable RO"'/(ﬁRO"E) in
equation (30) would not be negligible), and some experimentation would
be required to ascertain how much the intervel should be reduced.

Internal intervals.- At any polnt on & smooth body, the length of
the next interval will be proportional to the local radius, wlth the
factor of proportionality depending upon the body shape in the vicinity .
of the point. If the meridian curve is analytic, dimensional analysis
together with the supersonlc similarity rule indicates.that for a
specified 1imit of numerical error the length of the interval from the
nth to (n + 1)st point is given by

Bn = BBy G1(RRp', BERan", BsRn?Rn""---) (34)

The third variable here corresponds to the second varisble in equa-
tion (30); its form is different because R rather than 1/R't  is
taken as the primary reference length. (The second variable here has
no counterpart in equation (30) because R 1s zero at the tip.) For
a smooth slender body, the third variable iz ordinsrily very small, as

This rule ordinarily permits greater first intervals than the rule
8o = 0.025/B times initial radius of curvature which was previously
suggested in reference k. )
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are all subsequent varlables which involve higher derivatives. Then
according to the argument used previously, the function G; depends
significantly upon only its first two wvariables. This conclusion is
relnforced by the empirically determined fact that discontinuities in
curvature must be accounted for separately, but not Jumps in third and
higher derivatives. Hence the nth i1nterval is given by

®n = BRp G1(BRp', BZRpRp'-') (35)

As before, the assumption that the body is analytic can now be replaced
by the requirement that no violent changes in curvature occur.

Analytic determination of the function G; seems impractical.
Its detaliled form could be determined experimentally by calculating a
number of solutions using intervals of varlous lengths. ' However,
experience suggests that for the body shapes encountered in practice G,
may be taken as-a constant. The relative numerical error will sppar-
ently not exceed 1 percent if internal intervals for bodies without
corners are chosen so that

Lanwfenr N | (36)

Modification for corner or curvature discontinuity.- Two polnts
must be chosen at any discontinulty in slope or curvature, one Just on
each side, as Indicated in sketch (k). A corner so strongly affects

P P the subseguent flow field that it has
il A. been found necessary to reduce the next
f Cadd interval., The relative error will
R, apparently not exceed 1 percent if the
l : ‘g‘é% interval followlng a corner is taken
: to be
l .
L Bc 2 BRC (37)
2
Sketch (k) where R, 1is the radius at the corner.

Thereaf'ter, intervals can be chosen according to the rule for smooth
bodles (equation (36)).

Limitations of rules.- These rules for choosing intervals are
intended only as guides and must not be followed blindly. Although
adequate. for most bodiles, they may fall for unusual shapes, particu-
larly those having rapid changes in curvature. For example, the rule
for choosing Internal intervals (equation (36)) does not apply to the




NACA TN 274k - : 23

corrugated body shown in sketch (1). In thils case the variable
B°Rp2Ry''!' which was taken to be very

small in equation (3k) is proportional k‘li——ﬂ
to (R/M)%, and so becomes. arbitrarily — o

lerge as the corrugetion wave length
1s reduced. It is clesr physically
that the interval should in this case
be chosen as some fraction of the
wave length. Fortunately, the fact
that intervals have been taken too
large usually reveals 1tself by
excessive gcatter In the final
gecond-order results.

Sketch (1)

Also, the rules have been developed for the purpose of calculating
flows at moderate or high supersonic speeds. They may accordingly
become invalid at Mach numbers only slightly greater than unity, where
they should involve the transonic similarity parameter, R'/B.

As 1n the case of solution by the method of characteristics, the
only infallible rule (which may be invoked in case of doubt) is that
the intervals are sufficlently smell if further reduction causes no
discernible change In the result.

The rules glven above are bhelleved to be somewhat conservative for
normal shapes. In some cases, therefore, experience may indicate that
the length of the intervals can be increased. It seems inadvisable,
however, ever to double the prescribed values; not only 1s the scatter
quadrupled, but successive errors then accumulate to such an extent
that the result departs progressilively farther from the true solution
with distance downstream. ‘ '

Description of Computing Forms

Standard computing forms have been prepared which largely reduce
the second-order solutlon to routine calculation wlth a desk machire,
Form A is used for bodiles having continuous curvature. Torm B is an
insert to be pasted into form A to account for & corner or disconti-
nuity 1n curvature. Provision i1s made for six polnts beyond the tip
of a pointed body, whick 1s adequate for most purposes. The forms can
readlly be extended to handle longer calculations.,” Coples of the
forms sultable for photosensitive reproduction are enclosed.

"Thus 1if one extra point is required, every row on each side of forms A
and B which now extends to column P (except rows to , @ s
and of form A) is extended to form an additional column labeled
P+, and below row @ of form A is inserted a new group of rows iden~
tical with rows to on the left and @ to @ on the
right, but labeled " and containing blanks only in columm F,.




2k : ' NACA TN 27kl

The desired values of Mach number and ¥ are entered at the top
of form A, together with values of x,R,R', and R'' at points along
the body chosen according to the rules formulated above. Then the form
can be given to a computer together with tables I and II. The solution .
for a typical ogive or boasttall can be calculated in from 5 to 10 hours.

As the solutlon progresses along the body, the resulte are found as
differences of increasingly large numbers. Consequently, it 1s advisable
to carry all computations to six significant figures or seven decimal
places, whichever is the lesser. It 1s for thls reason that tables I
and IT must be so extensive. It 1s not, of course, necessary to pre-
scribe the problem with such accuracy; 1t is suffilicient to give M, 7,
and the body shape to three significant figures.

Detalls of form A,- The left half of form A is devoted chiefly to
the calculation of the first-order potential @ and its required deriva-
tives. The particular integral ¥ is also found in the last 23 rows of
the left side. The right half gives a parallel calculation of the com-
plementary functio X. ‘The second-order pressure coefficlent is
obtsined In rows , and the corresponding first-order result,
if reguired, in rows @ ‘l ' : '

Following various preliminary calculations in rows @to , each
group of from 10 to 13 rows bounded by double lines comprises a separate
basic solution. The first such group (rows (04} to ) provides for
8 linear source solutlon beginning at the orig in case the body has
a pointed tip. It may be noted that a stratagem has been Introduced
in calculating its effect at the tlp. There both x and R are zero,
so thaet the value of the conical variable t. gilven by equation (19)
would be iIndeterminate. This diffiliculty is. surmounted by identifying
values at the tip with those at the end of a tangent cone whose length
is arbitrarily chosen, as unity, as indicated in sketch (m). The requi-
site modification of given values in the first column is indicated by

(R) asterisks in rows @EQ, (:), and
Each of the subsequent six groups
(coded @ to ) provides a quad-
ratlc source solution, the first
beginning at the origin. Each of |
these seven groups is separated into
three subdivisions: first, determlna-
tion of the conical veriable t
(row ) end interpolation of the
required functions from teble I;

Sketch (m) second, calculation of the required

strength of. the solution (row (-s)) from the tangency condition; third,
calculation of its contributionf to -@, -@y, ®./B, and -@u (rows (55
to GEE)) at each of the polntg P, to R. '

.
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These separste contributions are gdded to ghtaln the corresponding
complete first-order results in rows ‘ED to . Then equations (26)
end (27) permit the calculation of the Femainihg two second derivatives,
- (row ) end Q. (row ‘5; }. TFinally, equationg (5) for the
particular Integral are used to determine Vi /M2 (row Y, W /ME
(row ‘ﬂ; ), and -¥/M° (row (:)), the last being requi¥éd only on each
side of every corner.

On the right half, various gquantities required in calculating the
complementary function X are assembled in rows <:> to . There

follow seven groups of three or four rows each which are the second-
order counterparts of the adjacent first-order groups, a linear source

solution in rows and quadratic source solutions in rows
to . For each group, the second-order tangency condition ylelds
a weighting factor (row ) which multipliles the first-order results

to give the corresponding Tontributions to the complementary function.
Thus the contributions to -Xy and Xy/B are found in rows Gu and
v@ & Adding these together with the components due to the particular
integral gives the complete second-order velocity components —¢X

(row ) and ¢. /B (row ). Then the second-order pressure coef-
ficient at each point is determined in row from equation (14).

The first-order pressure ccefficlent, if required, is likewise obtained
in row .

Details of form B,- The left half of form B provides a corner solu-

tion (rows (:)) followed by a curvature solution (rows (:)) for the
first-order potential. Both are inserted at & corner; only the latter
1s used at a curvature discontinuity. The two groups are similar in
structure tc those of form A, with the addition that @xr/B is also
calculated (rows ET)) for later use.

The right half of form B contalns the corresponding corner and
curvature solutions for the complementary function. In addition, a
step solution 1s provided (rows @ ) which, as discussed previously,
is required in the complementary funection to neutralize a step in the
particular integral at a corner. This step solution is placed adjacent
to the flrst-order corner sclution with which it 1s assoclated. Simi-
larly, the cormer solution 1s placed adjacent to the first-order curva-
ture solution, with which it is associated even if the body has no
corner. The curvature solution is not required in the complementary
function except at & corner. At a corner the curvature discontinuity
is s0 great that it must be accounted for at least approximately in
order to preserve numerlcal accuracy. Its strength cannot be calculated
exactly in terms of previously determined quantities, but fortunately
curvature and corner solutions are so intimately related that it

81t may be noted that the coding is mnemonic to the extent that rows
and (:) are proportional to the first-order velocity perturbations
u and v, and rows @ and @ to the second-order values.
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suffices to take them in the same ratio in the complementéry function &as
in the first-order solution. -

Use for first-order solution alone,- A very accurate first-order
solution is found in the course of the second~order computation. The
present scheme can therefore be simplified if only a first-order solu-
tion is desired. Except for rows Q?Q to @z) , only the left halves of
forme A and B are used, and form A can be terminated with row and
form B with row (because curvature discontinulties need not be
accounted for). oreaver, the following rows can be deleted from
form A:

@E 3 ; all ’é, ’s, @'s, and @'s; and

and the following from form B:

‘I’i, and (:)

The restrictions on interval length can be considerably relaxed.
An analysis similer to that described previously shows that the first
interval for a polnted ogive can be taken as’

Ro? - -
_—C ‘/1'5230'2 (38)

A few numerical examples suggest that subsequent intervals can be taken
at least twice as large as for a second-order solution, sc that

2FRy except just behind a corner (39)
‘ 9

8n = 7
BRn Just behind a corner

PRACTICAT USE OF METHOD

The following instructions sre intended to permlt the reader to —
apply the method without reference to the preceding detailed discussion.

Applicability
O ————— ‘ ——

The method gives both the first- and second-order velocities end
pressures-at the external surface of a body of revolution in supersonic
flow provided that:’ ’
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1. The body hes a pointed nose, or has a sharp-edged open nose
with purely supersonic external flow at the entrance, or is a boattail
followlng an infinite cylinder.

2. The body contour is continuocus (corners are permitted, but not
steps), and has finite curvature (except at corners).

3. The slope of the contour is everywhere less than (M2 - l)_
the slope of the free-stresm Mach cones.®

In order to take advant&ge of the tables, the slope must in fact be
nowhere greater than 94 percent of this value. Furthermore, the solu-
tion can be carried back only to the peint at which the radius of the.
Mach cone from the nose has grown to ten times the local radius, as-
indicated in sketch (n) for an open-nosed body. The solution could be
continued beyord thls point only by ' A y
extending the tables according to

equations (28) and (29). -

Choice of Points : _ - i
-~
For normal bodles, polnts on the < |

body are chosen according to the fol- ~

lowing rules. These rules may fail 1f .

the curvature clanges unususlly Sketch (n)
rapidly; this will be revealed by excessive scatter in the second-
order solution, which indicates that the intervals must be reduced.

1. Choose point P, at the vertex of a pointed body.

2. TIf a pointed body has a conical nose of finite length, choose
point P, I1mmediately behind the base of the cone, Otherwise, choose

P, at a dlstance behind the vertex no greater than

1-pZR, 12
8p = ——2
8M|Ro" Y|

where Rg! and Ro!'! are the slope and second derivative at the
ngtex.

3. Choose point P, immediately behlnd the start of an open-
nosed body or boattall.

8Although there 1s no absolute limitation on negative slope, the method '
becomes i1naccurate when the magnitude of the maximum negative slope

exceeds (M2-1)1/2,
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4. Wherever the body has continucus curvature, choose point Pn;l
beyond point Py no farther than .

Bn = BRn 7 7 L : . 7 uhv

where Ry 1s the radius at P,.

5. TFor a dlscontinuity in slope or curvature, reduce the preceding
intervals if necessary so that a point falls exactly upon the discontlnu-
ity. Associate thils point with the body shape Just ahead of the discon-
tinuity. Choose the next polint at the same abscissa, but assoclate it
with the body shape just behind the discontinuity. An exception arises,
however, 1f the discontinuity follows a conical tip or infinitely long !
cylinder, or is the lip of an open-nosed body; then (as prescribed by '
rules 2 and 3) only a single point 1s required, and is assoclated with =
the body shape Just behind the discontinulty. ' £

6. Choose the first interval behind & corner no greater than
1 A o -
5, = E BRe . | —
where Rc - is the radius at the corner. A boattall or open-nosed body
is to be regarded as starting with a corner 1f its initial slope is

different from zero. The previous rules apply to subsequent intervals. : N

Examples of cholce of points.- The choice of points for four typl-
cal bodies is- indicated in sketch (o).

8ketch (o) B

Preparation of Computing Form

Form A is prepared for computation in the following steps:

1. Enter the deslired free-stream Mach number M in rOW’(:) to
three significant Tigures.
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2. Enter the desired value of the adiabatic exponent ¥ in
row to three significant figures (1.40 for air).
®

3. In the col corresponding to each of the points P, enter
the abscissa in rowm@ body radius in row @, slope. In row @,
and second derivative 1n row to three significant figures.'®  How-
ever, In columm Pg (vhich is TUsed only for a pointed body) indetermi-
nate forms are avoided by replacing the absclssa, radius, and second
derivative by unity, the slope, and zero, respectlvely, as lndicated on
form A by asterisks. The origin for measuring absclssas must be taken
at the tip of & pointed body, but is arbitrary for other shapes.ll The
unit of length is arbitrary, but it is usually convenlent to measure in
semicallbers.

h. If thf body is pot pointed, strike out column P, and rows

to (:) and to égg.

5. If point Pp 1lies Jjust behind a corner or curvature disconti-
nuity, cut out and discard all rows labeled . Replace these by
pasting in form B for & corner, or the portion of form B below the
double line for a curvature discontinuity, with the first column alined
below column Pp of form A. For example, sketch (p) shows schematically
the modification required
for a discontinuity between

points P, and Pz, as on e @ o= Too of
the first body shown in v\ % Form A
sketch (o). Note that a % S down 1o
boattail or open-nosed body ) row
ig to be regarded as start- AL : @
ing with a corner unless
the initial slope .is zero,
and with a curvature dis- Form B
continuity unless the
initial curvature is zero.
Bortom of
Computing Form A
below
row @3

The computing instruc-
tions on forms A and B are Sketch (p)
intended to be completely self-explanatory. As noted, all calculations
should be carried to six significant figures or seven decimals, whichever
Care should be “taken to give R' and R'' the proper algepraic silgn.

An exception arises in the uniikely case of an open-nosed body or
boattall which starts with zero slope and curvature. In order to
avoid indeterminate forms in thils case, the origin must not colncilde
with the start of the contour.
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is the lesser (regarding given data as exact to that accuracy). The
tables should be interpolated.linearly, noting that the first differences
are gilven without algebraic sign.

Because the computatjons are rather involved, with only partial
checks at rows (}3 and , 1t has been found expedlent when possible

to have two computers carry out the same solution simultaneously with
frequent comparisons. Typical shapes can be solved in from 5 to 10 hours.

Results -

The guantities of interest obtalned at each point of the body are:

Flrst-order quantitles

u(2)

Row (::) : -9, = - -
Row (::) : q&/ﬁ = %'vé})
Row : Cp(l) o

Second-order quantities

Row ‘EE'
Row ‘EE’ : 1+ ¢, = u£2?
Row (::) : CP(E)

Only three significant figures should be kept in the final results.

;‘S~
~
™
|
Wi

Exemples

Before calculating a new case, the reader may wish to check his
computing procedure on the flrst few columns of & known solution. For
this purpose, numerical values from various intermedliate rows of the
computing form are given below for & 6-caliber-long circular-arc oglve
at a Mech number of 3. The significance of these rows 1s also indicated.
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Dimensions are measured in semicalibers, and the intervals have been
chosen slightly smaller than the limits prescribed by the rules in order
to give simple values of x.

M:i1 3
yil2 1.4
Py P, P, Pg
x: |13 | *1 2.00 2.80 3.90
R: {1k *.168 .307 Jik .5h6
R':115 .168 .139 .128 112
R'':|16 | *0 -.0142 -.01h1 -.01k41

-p:[20 | 0158906 | .03051k0| .0413536| .054978Y

(21 | .oLE1146 | .0333807| .0295479| 0239671

@./B:122 | .0593969 | .04o1k39] .oh52548) 0395979
-p__ |23 | .0364553 | -.0001277 {-.0011030 |-.0052kk2

— Vo /MB: k5 | 001806k | -.0002293 {-.0003804 {-.0006239

Yp/MZ: (49 | 0037346 | -.0019991 |-.0021893 | -.002823k

—> g _[/p:|62 | 0567766 | .0kT503h| .0U39176! 0386489
—t~ 1+4,:163 | .950k00 | .963hok | .968955 | .975150

(2):173 | .0830 0606 | .0506 | .ouo3

cplP):|83 | L0660 .05L% | .ou59 | .0376

Note: The asterisks serve as & reminder
that in column P, “the actual values
of x,R, and R'' must be replaced by 1,
the value of R', and 0, respectively.
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The flrst- and second-order pressure distributions for the complete
ogive are shown in sketch (q) in comparison with & solution by the

A N I

.08 } ! } — !
\ o Mathod of characteristics
o N — Sscond-order solution
.06 < - = : .
{ \[ irst-order sofution
~

p BN S T

~N

-
\J[ |
-.02 . =3

o L5 30 45 6.0 75 50 8 (20
X, semicalibers

Sketch (q)

numerical method of characteristlics glven by Rossow in reference 10.

As a further example, corresponding results are shown in sketch (r)
for a 3-caliber ogive at a Mach number of 1.5.

of T T T T I
\ o Msthod of characteristics
3 io‘ : Sacond-order solution
- -
~ © — — —First-order solution
~
2 T { - _
. ., N wess < ;
/ \ —
. N~ X cal. T
~
~
o)
\\
- . I~
M >
~
=/
o / 2 J 4 5 6
x, semicallbers
Sketch (r)

Ames Aeronautlcal Laboratory 7
National Advisory Committee for Aeronautics
Moffett Fileld, Calif., May 12, 1952
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TABIE I.— LINEAR AND QUATRATIC SOURCE SOLUTIONS

t a(t) b{t) e{t) a(t) elt)

£{5)
2100 | JT5TE5% 4m00 |1.99824 sso | 4, 5075 | 2.99322 1000 | 9.94987 sesi | 1,0050% 10
<101 | \T3305% 4780 |1.9883% sm1 | A.TTh53 «o7e | 2.98322 seo | 5.85038 e7s7 | 1.00%1k 1o
2102 ; L TH8304 4700 {1.97853 o70 | ¥.TRUTS 4maz | 2.97332 981 | 9.73279 sesep | 1.0052%
103 | JTh360% Lamp [1.96883 ge1 | 4.6T593 47e: | 2.96351 71 | $.65710 gass | 1.00535
10k | 738952 4s04 |1.95922 ome | 4.62802 4701 | 2.55380 gea | 9.5632k smos 1.005k5 21

<103 | WT34348 ismss |1.94970 ez | 4.58101 4e14 | 2.9441T7 wss | 9.kT116 soas 1.00556

<106 1 .729790 4s12 1.9%028 s34 |4.53487 4sea | 2.9346% s4s | 9.38081 essr | 1.00567 1o
<107 | $723278 4467 | 19309k oos | 5.B895T 4aas | 2.92520 sas ) 9.2921K avod | 1.0057T
2108 | .T20811  gaz¢ [1.92169 g1e | 414509 4ser | 2.9158% ser | 9.20510 samds 1.00%88 11
109 | .T1638T <ars (1.91253 sog | 4.4OLE2 4ze1 | 2.90657 sis | 9.11965 sasy 1.00%99 1z

<110 [ .T12008 (o [1.90345 ggp | 4.33851 4214 | 2.89738 e10 | 9.03574 ez4o | 1.00611 11

<111 | .TOTET0  qops |1.89M4E oz | 4.31637 141 | 2.88828 oos | 8.9533% moss | 1.00622 11
<12 | \T03375 4pss | 1.8855% mas | 4.2THOE 40es | 287925 sss | 8. 7om1 | 1.00633 1e
113 | 699120 4214 |1.8T6TL o7m | 5.23427 <oco | 2.87031 aar | 8.79288 —ai4 1.00685 11
14 L69US06 417w |1.06796 aeg | %.19H2T ggaz | 2.8610K arg | 8.71kTA 787a | 1.00656 12
115 | (650731 4105 |1.85928 gao | 413495 apas | 2.85265 a7z | 8.63796 7mcr | 1.00668 1=
116 | 686596 Logs | 1.83068 =z | 4.11630 ssol | 2.8%393 ssc 8.562k3 7418 | 1,00880 12
A0 | 682898 ong | 1.8K216 _mes| 4.0TB29 7o | 2.83%29 es7 | 8.48831 7zae-} 1,006%2 2
.1181 .678439 ooa (1.83 837 |k 0ho91l sarv | 2.826f2 ds0 | B.h1%37 7i7e | 1.0070k 1=
119 | (6ThA16 apeg |1.82533 ool | h.oohih selr | 2.82825 e4s | B.38385 7oss | 1.00716 1e
<120 | (OTOM30 asaso |L.81T02 mae | 3.96797 osss | 2.80979 ges | 8.27312 asgss | 1.00728 1o
+121 | 666480 sp1s |1.00878 s17 | 3.93238 gsoe | 2.80143 sag | 8.2037h eszs | L.00TEO 1s
122 [ 662565 aseo | 1.80061 s10 | 3.89736 sude | 2.7931k pgg | 8.13549 a7ic 1.00733 1s
123 | (658685 ssae |1.79251 poe | 3.86290 asse | 2.78%91 mie | 8.0683% sasor 1.00765 1s
o12h | 654839 a1z | L.TERLT o7 | 3.82858 mass | 2.T76T5 mow | 8.00228 asos 1.00778 as
125 | 651027 770 [1.TTE50 780 | 379559 ozsa | 2.76866 853 | 7.93725. ssps | 1.00T9L 1z
<126 | (GWT2LE 474o | 1.T6BE0 7m4 | 3.TE2TL gza7 | 2.76083 ~-a7 | 7.87326 esco | 1.00803 1a
<127 | ,643502 gris | 1.760T6 7v7a | 3.T303% siss | 2.75266 7e1 | T.81026 azoz | 1.00816 1a
128 | L639T8T gaga | 1.75298 re | 3.69885 4140 | 2.THETS ms | 7.7482k aro7r | 1.00829 1
129 | 636104 ggmy | 1.TU526 7mg | 3.66705 gops | 2.73690 o7 | T.68T2T so14 | 1.00843 s
130} .632k53 ngpr | 1.T3760 7m0 | 3.63612 acer | 2.72912 775 | T+62703 smpzs | 1.00856 1a
130 | .€28832 agoy | 1.73000 7sa | 3.60565 sooa | 2.72139 7er | T.56780 seas | 1.00868 1¢
W132 ) L625281 mamo | X.T7224T 748 | 397563 zong 2.71372 »az TIOSMT s 1.00883 1s
1331 JERLEBL gupp | L.TLNG9 gua | 3.54E0% geis | 2.70610 rws | T.35200 sess 1.00896 14
<13k | 618149 guge | 1.TOTSE 7a7 | 3.51689 2p74 | 2.6985%k mmo | T.39538 sn7a 1.00910 14
<133 | LGLUEUT upg | 2.70019 7oy | 3,48815 peaz | 2.6910% 745 | T.33960 csps | 1.0092k 14
136 | JE111T3 geep | 1.69288 oa ! 345983 ppps | 2.68359 789 | T.28462 m4r7 | 1.00938 14
W137| J60TT2T 41 | L.68562 20 | 3.43190 2oma | 2.67820 Tas | T.23045 gad1 1.00952 14
1381 L60K309 gagy | 167842 ,og | 350837 go1s | 2.66885 en | T.1T704% soes | 1.00966 14
‘139 | 600918 quug (L1.6TI2T 710 | 3.37722 2a77 | 2.66156 7pc | 712441 mrge | 1.00980 1s
2150 | 597554 aser | 166817 7ou | 3.390H5 2840 | 2.65%32 vam | 7.072%1 siry 1.00995 14
IBL) 59R2T sa1l [1.65713 7vo | 3.32405 esc4 | 2.65T13 7is | T.0213k mogs 1.01003 1s
<142 | 590906 azas | 1.65013 ass | 3.29801 asmes | 2.64000 7o' 6.97089 4978 | 1.0102% 14

5
.1k3 ] 587621 aszeq | 1.65318 eap | 3.27232 asas | 2.63291 7os | 6.9211h 4por | 1.01038 1m
Lk 584361 assd’ | 1.63629 ess | 3.2K637 zs00 2.62586 ess | 6.87207 <a¢c | 1.010%3 1s

(145 | 581127 ez10 | 1.6295h emo | 3.20197 e«ea 2.61887 eos | 6.82367 47rs | 1.01068 1s
<16 | STTSLT sr8s | 1.6226% a7 | 3.19729 2405 | 2.61152 eso 6.TT592 4720 | 1.01093 1s
A7 | 5THT32 sle1 | 1.61%89 ev1 3.1729% 240n | 2.60502 sas 6.72882 4e47 1.01068 1e
48| 5TISTL sia7 | 1.60918 amee | 3.15891 zavz 2.59817 es1 | 6.68235 «smes | L.0111h 15
<159 | 568434 s118 | 1.60252 es1 [ 3.12519 ame: 2.59136 e7r | 6.636L9 umas | 1.00129 1

+130| .565321 aoso | 1.5959L as7 | 3.10178 2012 | 2.58459 ere | 6.5912h i4es | 1.01144 1s

1511 562231 sces | 1.5693% esa | 3.07866 2282 | 2.5T787 esr | 6.54658 <som 1.01160 18

1521 559163 aoce | 2.50281 e4s | 3.0558% 2pmp | 2.37120 ees | 6

<153| 556119 aoze | 1.5T633 e4a | 3.0333L 2oz | 2.56436 ass 6.55899 <zes | 1.01191 1s

13k ) 553097 nooo | 156990 aso | 3.01106 2197 | 2.55797 ems | 6.4160% <z4o 1.01207 1e
6.3736k
6.33178

2135 | 550097 2a7n | 156350 aas | 2.58909 2170 2.551k2 gm1
1561 BATIIB8 appe | 1.595T15 am1 | 2.96739 mies | 2.54ko1 714
<157 | (54h162 ggae | 1.5%08% azy | 2.95595 114 | 2.5380k a4s | 6.290kk

158} 5h1226 pgng | 1.50M5T aze | 2.92578 ope | 2.53201 asp | 6.25961 4op1 | 1.01272 17
159| 538312 ngo5 | 1.5383K a1p | £.90386 zoae | 2.32562 ass | 6.20930 asam | 1.01289 1e

L1601 L535M9 1.53215 2,88320 - 2.51927 6.16948 1.01305

4188 1.01223 26
4154 1.01239 it

TR
NACE
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TABLE I.— CONTINUED

a(t)

b(t)

eft)

at)

e(t)

2(t)

535419 zZera
532546 aess
529693 =2eea
526860 em12
JSa2hon8  aTes
21254 277s
5181481 a7=s
515726 271es
512990 =@7ar
510273 =2sss

307578 2880
50489k 2es2
502232 zeas
599587  zezz
496560  =2e0s

.k9h351 assg
A4G1759 257w
48918k =23ss
486626 =2s4l
LWBh0B5  esad

.4B1561 2=mos
KT9052 2482
LTE560 247e
BTHO8L 2480
LT162K 2444

K69180 2425
66751 2414
.L6L33T 2ses
461935 =2ass
455536 aczas

U57187 23ss
JW5H83L  z2ace
A52UGS  2aze
450171 esr1
L4760 o285

L5565 2282
443283 =228
441015 22me
438761 e2er
136520 22a7

-L3k293 z21s
432080 2201
429879 2187
427692 2174
k25518 =1e:

B23357 2149
421208 =212e
519072 2128
k15649 2111
414838 2088

412740 208a
410654 zo7s
-h08579 2ces
BO6517 20=0

.LOOKOL =201s
398386 2004
.356382 1ss2
.39%390 1se1

1.53215
1.52600
1.51989
1.51382
1.50778

1.50179
1.49583
1.48951
1.48%02
L7817

1.47236
1.46658
1.46083
1.45512
1.1kgy5

1.54380 ss1
1.43819 s=s=7
1.43262 =s=
1.42707 =51
1.k2156 =4sm

1.%1608 sBus
1.41063 =2
1.50521 s=ss
1.39582 =as
1.39U4T =ss

1.3891k =ao
1.3838% mar
1.37857 =as
1.37334 =21
1.36823 mim

1.3629h mis
1.35779 =1z
1.35267 =sto
1.3k75T =mor
1.34250 mos

ES33d EEBEY 2283

1.337T45 so1
1.3324%k 4s®
1.32745 4pe
1.32259 <B4
1.31755 41

1.3126% 488
1.30T75 4ss
1.30289 <o«
1.29805 481
1.2932k <79

1.28845 47s
1.28369 474
1.27895 471

1.26955 &7
1.26488 <64
1.25102 4538
1.2464L 4ms
1.28189 4=s
1:22285 449

1.22836 4«47
1.22389 <44

2.88320 =o¢2
2.86278 zo17
2.8k261 1884
2.82267 1870
2.802G7 1847

2.7835%0 1ses
2.76426 1poa
2.7h323. 1880
2.72643 1880
2.70783 1ass

2.68945 1mi7
2.67128 1788
2.65330 1777
2.63553 17ms
2.61795 1738

2.6005T 1i7m
2.58338 17oa
2.56637 1e83
2.5495h lees
2.53290 1es7

2.516k3 1eas
2.50014 1612
2.48402 1see
2,L6806 1s7a
2.45228 1pas

2.43665 1mea
2.12119 1&s1
2.50588 1ms
2.39073 1489
2.375Tk 148s

2.36089 1488
2.34620 14ms
2.33165 1441
2.31724 14a2s
2.30298 1412

2,20885 1ass
2.27486 21388
2.26101 1a7=2
2.24729 1ss8
2.23370 1s4s

2.2202% 1lass
2,20692 “1s21
2.19371 1308
2.18063 1288
2.16767 1am«

2.15483 1271
2.14212 1281
2.12951. 1248
2.11703 1228
2.10kE5 12ps

2.09239 1sts
2.08024 1204
2.06820 1184
2.05626 11sa
2,084h3 1172

2.03271 11es
2.02108 11se
2,009%6 114z
1.9981L 11a2
1.98682 1122

1.97560

2.51927 saz
2.51295 e27
2.50668 eas
2,500 eao
2.4942l, sle

2.485808 e1a
2.18195 son
2.k1586 mos
2.46981 ko2
2.46379 &9

2.45780 =s=
2,45185 =g2
2.54593 =mo
2.4400k =8s
2.k3419 =a=z

2.42837 =7
2.32258 73
2.11683 =78
2.41110 =ss
2,h0541 sas

2.39975 =63
2.36412 =e1
2.38851. s=sr
2.3829% ssm
2.37739 s=1

2.37188 musw
2.36639 sm«8
2.36093 s<a
2.35550 =40
2,35010 saz7

2.3k473 sas
2.33938 =a2
2.33405 =28
\2.32877 ==t
2.32330 =24

2.31826 =22
2.3130% s1e
2.30785 =ie
2.30269 =14
2.29755 =12

2.29243 so0m
2.28734 sot
2.,28227 =o4
2.27723 =02
2.2T221 489

2.26722 488
2.2622 495
2.25729 482
2.25237 481
2.25ThE 4as

2.24258 488
2.23772 482
2.232689 482
2.22807 47
2,22328 478

2.218%0 47=
2.21375 47=
2.,20902 471
2.20431 460
2.19962 487

2.19495

6.169148
6.13015
6.09130
6.05292
6.01500

5.9710k
5.9%052
3.90393
3.86778
5.8320%

5.79673
5.76182
5.72731

5.69319

5.65945

5.62611
3.59313
5.5605L
5.52826
5.49636

5.46K81
5.k3361
5.ho27lL
5.375320
5.3k199

5.31216
5.28253
5.25326
5.22k30
5.19%6%

5.16728
5.13921
5.11143
5.08393
5.056TL

5.02976
3.00308
%.97667
k.95052
h.ooké2

%.89858
k.87359
k. 8481,
L.823%%
4.79888

B.TTRES
L.75025
L. 72628
k. TO25L
k.67902

L. 65572
k.63263
k.60976
4.58T10
L. 5616h

k54239
552034
L. ho8kg
4. K7683
k.E5537

k. 43809

o833

seag
a7e2
AT46

aroz
3858
8oLy
3573
8532

34081
3431

2008
2641

2850
2584

as1s
2480

2443

2420
2087
2874
zas2
2330

2308
228T

2248

218s
2les
2148

1.01305 17
1.01322 17
1.01339 17
1.013% 17
1.02373 7

1.01390 17
1.01407 2T
1.01424 18
1.01kh2 17
1.01k59 1s

1.01k77 18
1.01k35 18
1.01513 1s
1.0153t 1e
1.015k9 18

1.01567 1s
1.01586 18
1.0260L .18
1.01623 19
1.01642 18

1.01660 19
1.01679 =0
1.01699 18
1.01718 18
1.01737 1is

1.01756
1.01776
1.01796
1.01825
1.01835

1.018%5
1.01876
1.01896
1.01916
1.01937

SRBER B35S

1.01957
1.01978
1.0199%
1.02020
1.0204L

1.02062
1.02083
1.02105
1.02126
1.02148

BRERR

N
[+

1.02170
1.02192
1.0221%
1.02236
1.02258

1.02281
1.02303
1.02326
1.02349
1.02372 23

1.02395 =s
1.02418 es
1.02441 as
1.0248h 2«
1.02488 =2«

BOBE SBRAN BBER

1.02512

U v
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TABIE I.— CONTINUED

T

t a(t) b(t) e(t) aft) e(t) £(t)
.220 |.392409 1870 [1.21945 442 | 1.97560 1ils | 2.1949%5 4es [4.L34O9 2108 {1.02%12 =2s
(221 |.39043G 21838 |1.21503 441 | 1.96hR7 1103 | 2.19030 4e3 %.k1300 =20b0 |1.02535 a4
.222 | 308480 1s4s8 |1.21062 4ea | 1.9534h 1los4 | 2.18567 461 |k.39210 2072 | 1.025%9 24+
.223 | .386%532 issr |1.2062k 4me | 1.94230 1084 | 2.18106 4se [k.37. 2083 |1.02583 24
228 [ ,3845G5 1gg7 |1.20188 4o | 1.931866 107e | 2.17647 4=t |4.35085. zoa7 | 1.02607 o=
225 | .382668 1m1s | 1.19754 <32 | 1.92090 1o0ss| 2.17190 43s [4.33048 =018 [1.02632 =
226 .380733 1pos ] 1.19322 420 | 1.9102k 10ma | 2.16735 4m4 [4.31030 =oo1i | 1.02656 24
227 | .3788 lgex | 1.18892 428 | 1.89966 1048 | 2.16281 4my |4.29029 1pss | 1.02680 o=
.228 | .376953 1ses | 1.18464 428 | 1.88918 1041 [ 2.15830 _4smo [4.2704k 1¢e7 | 1.02705 2s
.229 ] .375069 1s7s | 1.18038 42¢ | 1.87877 21001 | 2.15380 447 |4.25077 181 |1.02730 2s
230 | .373196 1084 [1.1761h 4pe | 1.86846 1028 | 2.14933 s [L4.23126 1934 [1.02785 o=
231 1 .371332 isess | 1.17192 <22 | 1.8%823 1o01s| 2.1b48T7 <44 |4.21192 1m1s |1.0278C ==
232 | .369579 1840 | 1.16771 418 | 1.85808 1oce| 2.1k043 442 |5,1927h 1802 | 1.02805 25
.233 | .367636 1lsss [ 1.163%3 418 | 1.83802 sss | 2.13601 441 |4.17372 1ssa |1.02830 2s
.23% | .365803 1826 | 1.18937 41s | 1.62803 ssc | 2.13160 <sm |x.1%486 1a71 | 1.02856 =28
.235 1 .363980 1sls |1.1%522 41s | 1.81813 seds [ 2.12722 «87 |4.13615 1ess |1.02881 =28
.236 | .362167 1803 [1.15109 411 | 1.80830 we74 | 2.1228% 4«06 |4.11760 1840 |1.02007 28
.237 ] .36036k 1784 | 1.14698 408 | 1.79856 se7 | 2.11849 433 |k.09920 1m2m |1.02933 23
.238 [ .3585T0 3784 |1.24289 407 | 1.78889 s=me | 2.11416 4a2 h.oeogz 181l [1.029%8 =7
.239 {.3%6786 177s |1.13882 4o0m | 1.77930 ese | 2.1098% 4so.|k.062 17es | 1.02985 =s
250 1.355011 1785 | 1.13%77 404 | 1.76978 ‘gas | 2.10554 4pg |4.0B489 1782 |1.03011 o=
.2k }.353246 17me [ 1.13073 402 | 1.7603% sa7 | 2.10126 4e7 [5.02707 17es |1.03037 =28
.242 §.351490 1748 [ 1.12671 400 | 1.75097 o820 .| 2.09699 425 {L4.009%1 17=a [1.03063 =7
.2h3 | .3497hL 1737 | 1.12271 asa | L.7h167 g2e | 2.09274 423 13.99188 17as |1.03090 =7
.24k ] 348007 17ea |1.11873 ose | 1.7324%5 e1e | 2.088%1 422 |3.97TH49 i17es |1.0311T =e
.2k5 | .356279 21728 (1.131477 ses | 1.72329 w08 | 2.08429 420 (3.G5724 171z | 1.031k3 =7
246 | L3EWS61 1710 [1.12082 s+ | 1.71521 ol | 2.08009 4lw [3.0k012 188 {1.03170 =28
247 | 352851 1701 |1.10688 wmse1 | 1.70520 sss | 2.07390 417 13.9231% 1sas |1.03168 =27
248 | .351150 1ee2 |1.10297 380 | 1.6962%5 sse | 2.07173 415 [3.90629 1872 |1,0322% =7
.249 1.339438 1ess | 1.09907 ses | 1.68737 8sl | 2.06758 414 [3.88957 1eme [1.03252 =2e
250 | 337773 1874 [1.09519 saes | 1.67856 av4 | 2.0634k <13 [3.87298 1e4s [1.03280 27
251 {.336101 1ess |1.09133 ao&m | 1.66982 aes | 2.05931 410 [3.85652 1less [1.03307 =28
252 | .33%436 1es7 [ 1.08748 ses | 1.6611k ‘se2 | 2.0%%21 4o [3.8L019 1e=2) |1.0333%5 =8
.253 [.332779 1848 |1.08365 asa2 | 1.65252 @éss | 2.05111 4o0e& {3.82398 1e08 [1.03363 28
258 [.331131 1640 |1.07983 asc | 1.64397 840 | 2.04703 40s [3.80789 1mos [1.03391 =28
.253 ].320491  1es1 |1.07603 aovs | 1.63548 e42 | 2.04297 405 [3.79193 1mes |1.03k19 =8
286 |. lees | 1.07225 e77 | 1.62706 ear | 2.03892, 408 |3.77608 1872 | 1.034k7 29
.257 |.326237 1e15|1.068k8 a7s | 1.61869 830 | 2.03389 <o= |3.76036 1sel |1,03876 =28
.258 }.324622 1808 |1.06473 a7« | 1.61039 - s=¢ | 2.03087 400 | 3.7Tkh7%  1m4s |1.03%0k 29
239 |.323016 1ms8[1.06099 s72 | 1.680215 e1a | 2.02687 s8s |3.72026 1mds 1.03533 =29
.260 [.321418 1mg0|1.05727 a71 | 1.59397 m1s { 2.02288 ags [3.71388 1see|1.03562 29
261 1.319828  1s82(1.05356 asas | 1.58584 goe | 2.01890 aps |3. 1m15|1.03592 =29
262 1.3182%6 1874 [1.08987 ses [ 1.5TT78 eo1 | 2.0149h 385 [3.68347 1mge[1.03620 =20
.263 | 316672 1mes|1.04619 @eee | 1.56977 7es | 2.01099 28s |3.66843 1483 |1.03649 =8
264 {.315307 1ssa|1.04253 @84 |1.56182 g0 | 2.00706 sas {3.65350 1l4es|1.03678 ao
265 |.313589 1%=0(1.03889 ass |1.55392 Te4 | 2.00313 aso [3.63867 1471 {1.03708 o8
266 | .311999 1m42|1.03%26 ae2 | 1.5 778 } 1.99923 @as [3.62396 2481 [1.03737 &0
.267 |.310457 1mes|1.0316k seo |1.53830 77s | 1.9953%F scaes [3.6093% 14sm0[1.03767 oo
.268 {.308922 1ser|1.0280k 358 | 1.53057 7es | 1.99146 wea7 |3.%G85 - 1440{1.03797 80O
269 |.307395 1s19{1.02545 as7 |1.52289 7Tez | 1.98759 ses [3.580L5 1480 {1.03827 80
270 1.305876  1m31|1.02088. ass | 1.51527 w7 | 1.983Th a4 {3.56615 1420 |1.03857 s1
271 [ .30836% 1mo4 [1.01732 3ss | 1.50770 4=2 | 1.97990° @mea |3.5%195 1408 |1.03888 oo
272 [ .302861 1487 |1.01377 %8 |1.50018 <748 | 1.9760T7 saz [3.537 1400 |1.03G18 =1
273 |.30136k 1488 |2.0102% @me |[1.49272 742 [1.9722% aeo [3.52 1090 [1.03949 20
274 | .299875  1ke1 [1.00672 aso | 1.48530 ras | 1.96845 e7s [3.50996 1a80|1.03979 S
-275 | .298394  1475(1.00322 4@ {14779 731 | 1.96R67 878 |3.L9616 107TO{1.04010 eL
276 | .296919 1488 | 999731 o475 1.47063 727 | 1.96089 878 |3.182k6 1se2|1.0hOk1 32
277 |.295%53 1480 | .996256 d4me|1,56336 722 |1.95713 47e[3,L6884 1osmy|1.0LoT2 a=
.278 |.293993 1«m3| .99279k oess| 1.45614 7:6 | 1.65337 .a7e|3.45%33 loaall.0k10k =
<279 1.292540 144m| 989345 s4os|.1.L4k8GE TA2 | 1.G496k  m7a |3.k41G0 1333 |1.04135 ax
.280 (.291095° .985910 1.k086 1.94591 3.42837 1.04167
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TABLE I.,— CONTINUED

t a(t) b(t) e(t) a(t) e{t) £(t)
200 |.291095 14339 | 955010, a<ee! 1.kL185 707 1.94591 s71| 3.k2857 1m24] 1.08167 a1
281 |.209636 1431 .982k88  scom| 1.k34T9 7oa| 1.5%220 gm1 3.%1533 1m1s] 1.081968 ag
202 1.286225 1424 | 97079 ases| 1.52776 ass| 1.93889 sas! 3.50218 130e 1.05230 3z
«283 |.286801 1417[ .57568% mses| 1.520T8 aese 1.93480 ee7| 3.38922 120a] 1.0k262 a2
.28h | .28536h 1411 | 972301 asavo| 1.41385 ese| 1.93113 ser 3.37614 1ppe{ 1.0L2Gh as
-285 |.283973 1403 | .968931 sasme| 1.30696 sss| 1.92T46 . css 3.36325 1zm0{ 1.04327 sz
286 |.282570 1887 | .9655TS 8844 | 1L.h0o0l2 78| 1.92330 oes 3.35045 1272| 1.08359 aa
-287 | .281173 1ss0 | .962231 asez| 1.39333 "e7s| 1.92016 ses| 3.337T7h 1ces 1.0k392 a2
288 1.279783 1msa | 958899 ssis| 1.38657 e71| 1.91653° sez 3.32511  1gss] 1.0k42L4 g«
209 |.278400 1877 | .955580 azos | 1.37985 ees| 1.91291 se1 3.31256 i1z247{ 1.04457 ==
<290 1.277023 2370 | 950227k azee | 1,37320 esa| 1.90930 eso| 3.30009 12as| 1.0lkso aa
291 } 275603 1388 | GhSo80 eze | 1,36657 e8| 1,5057C asa| 326771 1230 1.0k523 a4
.292 |.27h290 1857 | 945699 azTo| 1.35699  es4 1.90212 ese| 3.27541 1223| 1.08557 ss
+293 [.272933 1850 | ,ghohag aes7| 1.353h5 e4s| 1.8905h sme| 3.26318 1a214| 1.0k%50 o«
.29k [.271583 1840 | 930177 s2es | 1.3%606 e8| 1.85458 ose 3.2510% 1207] 1.0%62k 84
«293 |.270240 1838 | 935027 e28s | 1,3h050 o421 1.801h2 sme 3.23897 1les| 1.04658 o3
.896 | .268902 leal | .9326gL s=e21 | 1.33409 eoe 1.88768 ess| 3.22699 11e81] 1.0k591 o4
-297 | .267571 1324 | (GoghT3 e20e | 1,32771 e3| 1,88435 am2| 3,21508 lies 1.04725 @5
298 |.266247 lals | .go626k elsT| 1.30138 s30| 1.88083 s51| 3,0032k 117s 1.04760 84
-299 |.26kg29 1al2 | .g23067 #iss | 1,31508 e=2s| 1.87732 30| 3.1G148 lias 1.0k79k 84
-300 | 263617 1sos | 916881 eiT4 | 1,30883 e22| 1.67382 48| 3,17980 1161 1.048268 ss
-1 |.268311 1300 | 916707 9lez | 1.30261 s1s| 1.87033 ¢8| 3,16819 1ls4| 1.04863 o=
302 §.261011 1253 | 13545 alsl | 1,0G6h3 614 | 1,.8660%5 847 | 3.1566% 1147 1.048g8 ==
+303 1.259718 1287 | .91039k% 3140 | 1.20029 620 | 1.86338 o4s| 3.14m8 138 1.0k933 85
-0k |.2584317 1281 | 907254 sime | 1.28k19 €07 | 1.85993 245 3.13379 1122 1.0k968 -85
+305 |.257150 la7s | .90k126 =117 | I.27822 eca | 1.8%648 =44 | 3.120k7 1126 1.05003 ®&
-306 | .255675 1270 | 501009 olos | 1.27209 =85 | 1.85304 348 | 3.11121 1lla 1.05039 35
307 [.25k605 1283 [ 89790k =mcos | 1.26610 =ss | 1.8h061 41 | 3,10003 1111 1.0%07h 36
+308 1.253342 1257 | 894809 soes | 1.2601k sez | 1.8k620 41| 3.08802 110s| 1.05110 e
+309 | 252085 1251 | 891726 s0T® | 1.2%8k22 =88 | 1.84279 sS40 | 3.GTTB7 1088| 1.051k6 6
-310 §.25083% 12¢s | .888653 sosl | 1.2k83% sas | 1.8393g oaw 3.06689 1o21| 1.0%182 oe
<311 [.249588 12se | .885592 =moml | 1.ohokg s=al | 1.83600 sas 3.05568 1loas| 1,05218 ©8
-312 1 .248349 1a3¢ | .B823L1 soss | 1.236A3 s7e | 1.83262 ser | 3.0h513 io7r 1.052%k 37
2313 1.247115 1ece | 879502 so®s | 1.23090 s78 | 1.82925 23s.| 3.03k36 lore 1.05291 38
-31k |.2k5087 1222 | 876473 eols | 1.22515 =71 | 1.82%00 ©35 | 3.0236% 1oes 1.05327 37
<315 |.2hh665 1217 | B7345L eoor | 1.2094k se7 | 1.822%5 s34 [ 3.00299 loss| 1.0536h o7
.316 [ .Bh34h8 1211 ¢ (870447 2887 | 1.21377 smes | 1.81921 sas 3.00250 1os2| 1.05Lk01 3T
<317 | .252237 220s | .BSTW50 ese7 | 1.20812 561 | 1.81538 938 | 2,99188 lode| 305438 o7
.328 | .241032 1200 | . 3 2878 | 1.20251 =38 | 1.81255 331 | 2,081k2 1040 | 1,.05475 oe
-319 | .239832 1104 | .B61K87 208s ) 1,19693 s« | 1.8092L =30 |-2.9T202 1om4 1.05513 37
-320 |.236638 1188 | 858521 =288 | 1.19139 551 | 1.80594 890 | 2,96068 1028 1.05550 se
-321 | .237h49 1183 [ 855565 2845 | 1.18588 =m | 1.8026h 428 | 2.950ho 1021 1.05588 38
-322 |.236266 1177 | .852620 2835 | 1.180k0 543 | 1.79936 928 | 2,0h0o19 106 1 05526 o8
-323 | .235089 1i7s | 849685 2e28 | 1.ITLoS =42 | 1,75608 228 | 2,03003 1010 105664 =8
.32k |.233916 11ee | .BH6T60 =20ls | 1.16553 =39 | 1.79282 226 2.91993 104 | 1.05702 28
+32% 1.232750 11e2 | ,8438k5 2805 | 1.1641k sos | 1.78956 a=s3 | 2,9098g wes 1.05Tho 38
+326 [ .231588 11ss | .8Looko =285 | 1.15879 sa33 1.78631 s=24 | 2.80991 ®s8 | 1.05779 3a
-327 | .230432 1151 | ,8380k5 2sas | 1,153k6 =90 | 1.76307 =23 | 2,88998 w87 | 1.05817 %@
-328 | 229281 1145 | 835160 287m | 1.14816 s2e | 1.7798L s29 | 2.88011 emi | 1.05856 as
+329 [.228136 2141 | .832265 =zees | 1,1L290 ®s2« [ 1.77661 ==1 2.87030 875 | 1.0%%95 o8
+330 | .226995 21as | .82gLoo zese | 1.13766 520 | 1.773k0 =21 | 2.86055 s70 1.0%93k <o
«331 | .225860 1160.| .82656L 284e | 1,13244 s18 | 1.77019 e18 | 2,85085 ses | 1.0597k as
-332 | .234730 1124 | 823718 2837 | 31,12728 =15 | 1.76700 sis | 2.8k120 ses | 1.06003 <o
+333 | .223606 1120 [ 820881 =2e2e | 1,12213 siz | 1,76381 218 | 2.83161 s=¢ | 1.06053 <o
-33% | 22286 1114 | .818055 2818 | 1.11701 sos | 1,76063 817 | 2.82307 =48 1.06093 40
<335 |.221372 1lo | 815037 2008 [ 1,111G2 sos | 1.757h6 @7 | 2,81259 s<2 | 1.06133 40
2336 | .220262 1104 | .812k2g 27ee | 1.1068B6 s=os 1.75429 ®1s | 2,80316 sas 1.061T3 40
-337 | .219158 1088 | .809631 =27ss | 1.10182 soo | 1.7Mllhk =1s | 2,79378 se2 1.0613 40
338 | .218059 1085 | .8068%2 270 | 1.09682 49a | 1.7h799 s14 | 2, s23 | 1.06053 41
339 | .21656% 1oms | .BOMOS2 277r | 1.0918h <ms | 1.74485 sis | 2.77518 s=2z 1.06295 41
L340 | .215875 .801291 1.08699 1.74172 2.76596 1.06335 41

~NACA



38

NACA TN 274k

TABLE I.~ CONTINUED
t a(t) b(t) c(t) a(t) e(t) £(t)

<340 |.215875 1084 | 801291 e7er [1.08689 <ea | 1.7B0T2 sxs [2.76%96 sis 1.06335 41
.3k1 ].214791 1cso | .798530 g£r=e |1.08196 40 |1.738959 s11 [2.75678 weim |1.06376 41
382 |.213710 107m | JT95TT8 2748 |1.07706 487 |1.7355B 811 [2.7h766 wor [L.06417 41
.383 |.212636 1068 ] .793035 are« {1.07219 484 |1.73237 olo[2.73859 oos 1.06458 42
34b 1.211567 10es | .T90301 avas [1.0673% <82 |1.72927 osoe |2.72956 esr 1.06500 421
<345 1.210%02 1080 .TBTS76 27T [1.06253 <7® [1.72618 s0s |2.720%9 mes |1.06%k1 42
346 | .209bh2  1oms | LTBLBSG 2707 [1.05TThH  <rr (1.72309 807 |2.71166 sas [1.06%83 42
W38T | .208386 om0 .782152 =zews [1.05297 474 |1.72002 ‘eor|2.70278 aas 1.0662% 42
348 | 207336 1o4e| .T79454 meso [1.08823 72 [1.71695 oos |2.69395 &7 |1.00667 4
.3k 1.206250 1041 | .T76765 esmo |1.04351 4em |1.7135% oos |2.60%17 a74 [1.06TIC <=
-350 | .205249 1087 | .TTHQBH  2e73 [1.03882 <e7 [1.71083 85¢|2.67643 ass |1.0675%2 «s
351 {.20b212 10mz{ .771411 gzess [1.03415 4m¢ |1.70779 -aos [2.6677h sas [1.0679% 4s
352 |.203280 1car | .T6OTH8 zess [1.02951 4e2 [1.T0L7S amo0a [2.65909 eso |1.06838 4s
<353 {.202153 1023 | .T66093 em4e (1.02489 «sw [2.T0172 w0z |2.65049 a=m {1.06881 48
<354 | .20113¢ 1018 .763B4T pass [1.02030 4s7 [1.69870 ooz |2.6419% ss1 |1.0692% 4o
<355 |.200112 1ois| .760809 =2e2m [1.02573 45¢ |1.69568 801 [2.63343 847 |1.06967 44
356 1.199099 1008 | .758180 ‘@ezl |1.01119 433 |1.66267 301 [2.62h96 maz [1.07011 43
357 | .198090 2004 | 735559 =2e12 {1.00666 . 443 |1.68956 ewe |2.51654% smas 1.0705% 44
358 1.197086 1000 | .T52957 2804 |1.00217 448 |1.68667 e8s [2.60816 sas {1.07098 44
2359 | 196086 @se | .750343 asmas | .997692 4431 |1.68368 =208 |2.59983 sac [1.07il2 4s
2360 {.195090 se1 | .TBTTLT zsar | .9932L1 4«28 [1.68070 =287 |2.%9153 aze [1,07187 <4
2361 | .195099 sss | (745160 . es7e | .988813 4408 | 1.6TT73 me7 [2.58329 a1 [1.0723L 45
2362 | .193113 ses [ .742581 es71 | 198407 4omz [1.67UTE zpe [2.57%08 s17 1.07276 44
363 1.292130 err | .THOCLO ~ =mss | .980025 4as1 |1.67180 opgs [2.%6691 12 {1.07320. 45
236k | 191153 74 | T3THUT  ommm | -9T566H 4o |1.66885 25 | 2.55879 som {1.07365 <s
365 [ .190175 mes | .734892  esde | 971326 acie |2.66590 =284 |2.55071 aos [1.0T411 45
+366.(.1892ID ‘mes | .732346 zsas | .96T010 smma |1.66296 zes |2.54256 800 [1.0TUSE 45
.367 | .188245 mso ) 729807 =2mer | .962716 4ETS |1.66003 283 |2,53k66  TBS 1.07T301 48
.368 [.18728% sewr | 727276 =2se2| .950BkL3 4e50 |1.65710 28R |2,52670 TR 1.07547 <&
.369 |.186320 em2 | .724754 asis| .954193 «2m0|1.65L18 =8f|2.51878 TEB 1.07593 48
370 | 185376, 848 | .722239  aso7 | .949963 4208 {1.6%127 =8l |2.51090 ves 1.07639 48
<371 [ 184528 e4a | .T19732 2489 | .GU5T55 4lsT | 1.6L4B36 =268 [2.%0%05 Teo 1.07685 47
.372 1.183485 w40 | .717233. e24s2 | QL1568 41e8 |1.64547 =2s0 2.49525  Trr |1.07732 48
373 ).182545 a5 | .7T1WThl 2483 | .937h02 4143 }1.6L257 ces|2.U87L8 172 1.07778 <7
-37h [.181610 a1l | .7122%8 a47e | .933257 4125]1.63%69 =mes |2.47976 7Tes [1.07825 <7
«375 (180679 @27 | .709782 =49 | .929132 4104 |1.63681 =288 |2.47207 7vas [1.07872 <7
2376 | 1179752 823 | .TOT313 2480 | .92%028 408 [1.63393 =zas | 2.46kk2  vese 1.07919 <71
377 | .178829. e18 | .TOLES3 =zeso | 9209k 4oed |1.63107 =28a|2.45680 7=8[1.07566 48
2378 | 277910 s1s | .T02500 Sude 916880 4044 [1.62821 ess |2.b4gT2 74 |1.0801h 48
L379 | (176995 sir | .6999%4 g4ps 912836 4024 |1.62%35 2as|2.Lh168 1m0 [1.08062 4
.380 | .17608% o7 | .697516 2400 | 908812 4004 [1.62250 oms |2.43518 747 |1.08110 4»
.38 | .1T5177  so3 | .69%QB6 méza | (904808 ages|1.61968 283 | 2. 42671 744 {1.08158 48
-382 | .1TheTh e | .692663  ze1s | (900823 seas |1.61683 28a|2.41927 7we [1.08206 «s
-383 | .173375 ss4 | 690247 z40m | .896858 sg4s [1.61400 zaa|2.41188 7ay [1.08255 s
238k 1.172481, spy | .687839 401 | -892912 aper|l1.61117 a2z |2.450451 ap [1.08303 <@
¢385|.171550 =ma7 | .685438 zosa | .B88985 ssom|1.60835 eer 2.39719 728 {1.083%2 4
.386 | .170703 asa | .683045 zass| .B85077 asses 1.60%5% =2e0|2.38990 727 {1.08k01 4s
.387 | .1 aso }.680659 as7e| .881188 as71|1.6027h =ec|2.38263 7=e [1.08k%0 =0
-388 |.1689% &7m | .678280 =zav2 | .B77317 seme|1.5999% =2re!2.37541 71s [1.08%0C so
-389 [.168065 a7a 679908  poes| 873465 as3s [1.59715 =27e|2.36822 T1s[1.08%%0 4@
2390 |.167193 " 887 | 673543 =as7| 869632 omls|1.s9436  @78|2,36106 T2 1.08%99 S
391 | .166326 e84 | 671186 2881 | 865817 879T|1.39158 =278|2.353G4F 708 |1,086%0 50
-392 1 .165L62  eso | .6606835 23«3 | B62020 87Te|1.%8880 =277|2.3h685 7Toe|y.c8700 O
-393 | 268602 857 [ .606kg2  eess) (838241 a7Tsl|1.58603 276{2,33979 702[1,08750 sL
.395 |.163745 8m2 | 664156 =2aso| 834480 oms|1,%8327 =ve 2.33277 @88 {1.08801 Sl
395 | .162893 848 | .661826 2mze| .850737 aras|1.58051 =274]2.32578. &gz 1.088832 m
2395 | .162084  g4m | 659504  omis| .8L7012 aroa 1.5TT75 =274|2.31881 e82(1.09903 =1
-397 |.161199  s4z | .657289 . 2s0s| .84330% esp0{1.57501 e74]2.31189 680{1.0895k =1
398 [.160357 seas | .6%4880 =ewmol| 839614 sa7e|1.R7227 =74 2.30499 e87]1.09005 =2
399 {.159519 ead | .652579 =azes| .B359k0. osme|1.56953 =27a3|2,29812 ees|1.00057 =2
00 | .158685 650281 .83228) 1.56680 2.29129 1.09109




NACA TN 27kk
TABLE I.— CONTINUED
t a(t) b(t) e(t) alt) e(t) £(t)
400 1.158685 es1 | .650268% 228s | .83208k asss 1.566680 27a | 2.29129 ea1 | 1.09109 =2
ko1 1.15785L mze | .687996 sz .8286h5 ae2z | 1.56407 272 | 2.085k8 a7 1.09161 =2
-bo2 }.157028 e2s | .645TI5 2274 825023 amos | 1.5613%5 271 | 2.27T71 sv4 1.09213 ma
k03 |.156205 az0 | .6h3khl =2zea | .B2141B ssss 1.5586h 2n | 2.27097 erm | 1.09266 =2
-0k 1.15%5385 a1 | L6M11T3 2261 817829 as72 | 1.55593 270 | 2.26525 asa 1.09318 =a
-k05 |.154569 p12 | .638912 2ost | 814257 esss 1.55323 =270 | 2.25757 ees | 1.09371 sa
506 1.153757 “sos | .6366"8 2248 | .B10702 asso 1.55053 2ee | 2.25092 eez | 1.00hohk =4
-4o7 {.1%2958 sca | 634410 2241 -807T162 omes | 1.5478h 2es 2.26430 eeo | 1.09k78 =3
-B08 § . 1521k2 o2 .632169 2234 | .803639 ssos 1.54515 zes | 2.23770 esa 1.09531 =4
2509 }.151350 78a .629335 ezza | .800133 o481 1.54287 2ea | 2.2311% e=4 1.09585 B4
-k10 {.150542 7es | .62T707 2221 | .T966h2 saTs 1.53979 267 | 2.22560 es1 | 1.09639 =«
JB31 FL1kgTRT ver | . e21s | .793167 =459 { 1.53712 287 | 2.21809 e4a 1.09693 =4
<12 1.148956 7es | .623271 e=ce -T89708 ma4a | 1.53kh5 2a8 | 2.21161 eus L.097ThT =5
513 [.148168 7ex | .621062 zroi .T8626% s4ar | 1.53179 zss 2.20516 e42 | 1.09802 es
W3k [L147383 71 | .618861 aree -T82837 s418 | 1.52510 =es 2.1587k e840 | 1.09857 ==
k15 | .1k6602 s 61666% 2189 T79h2h =397 | 1.526L9 ees 2.19234 esr | 1.09912 ==
816 1.1k582h g | L61MUTE pa1ga ~TT6027 aass1 | 1.5238h 2e4 | 2.18597 sse 1.09967 =5
1T |.14%050 971 | .612293 217e TI26h6 aas7 | 1.52120 2e4 | 2.17963 ea1 | 1.10022 =a
k18 | .1hk279 mg -610117 ar7a 769279 azs1 | 1.51856 zea 2.17332 ees | 1.10078 =s
<419 | .183511 7ay | 607546 sied | .T65928 sams | 2 51593 2e2 | 2.16703 eza | 1.1013% ms
520 | JILOTHT 7e1 | -60%782 pims -762592 saez | 1.51331 ze2 | 2.16077 ezs 1.10190 =&
2421 §.141986 omy | .603625 p1ma ~T59270 sao7 | 1.51069 2s2 | 2.1%%5k 21 | 1.10246 =7
k22 1181209 7mg | L6O1NT3 bigm | 755963 azaz 1.50807 281 | 2.14833 s28 | 1.10303 ==
-523 | .1LOUTR 7m1 | .%99328 ziee ( .752671 azre 1.50546 ga1 | 2.13215 a1s | 1.103%9 w7
<42k |.139723 74a | 597189 2102 | .TH9393 azes 1.50285 280 | 2.13600 s1a | 1.10816 =a
-425 1.138975 744 | .5950% 2127 | .TH6130 azaa 1.50025 es0 | 2.12987 e11 | 1.104Tk =7
426 1.138231 41 | -552929 2120 TheB32 pess | 1.49T65 2m9 | 2.12376 aor 1.10531 =8
-%27 | .237490 785 | .590809 2115 | .7396LT pezo | 1.k9506 esp | 2.11769 ecs | 2.10589 =7
-h28 1.136752 7as | 58869k 2109 T36527 azos | 1.592KT ama | 2.21163 sos | 1.10656 )
-529 |.136017 7oz | -586585 2102 | -733221 arez | 1.48989 ace 2.10%60 oo | 1.10705 ==
-%30 | .135285 05 | 504483 posr | .730029 aita 1.58731 207 | 2.09960 sga | 1.10763 ss
-431 1.13k55T e | 502388 pogr | -7268%L ares 14847k 257 | 2.09362 wes | 1.10822 =5
2432 [.233830 omp | 580295 sogc | .T2368T s1sy | 1.k821T ox7 | 2.08767 spa | 1.10880 sg
-233 §.133109 519 | -578211 2078 | -T20536 s107 | 1.47960 pes | 2.0817h mgo 1.10939 =a
b3k 1.132390 oix | 576132 pors | LTIT399 algs | 147704 2ex | 2.0758k sap | 1.10998 eo
-B35 | 131675 718 | .5Th059 20e7 | .T1L2T6 a110 | 1.B7HLQ omm | 2.06995 mgs | 1.11058 so
436 | .130962 710 -5T1992 20@l -T111656 aces | 147194 zas | 2.06810 mo4 | 1.11118 mo
k37 |.130252 708 69331 2085 | -T08070 sosa | 1.36939 zmg 2.05825 za1 | 1.11178 a0
-338 1129546 7o | L56TBTE somo | -TOK9ET soro 1.k6685 2m4 2'835;5 578 | 1.11238 a0
k39 1.128882 . 0p 2oas | -TOLOLT aoss | 1.46431 oaa | 2. T srr [ 1.11298 &3
3h0 | 128142 aps | .563782 2038 698861 3044 | 1.BE178 zas | 2.05090 m7¢ 1.11359 ez
-UBL 11270 epe | LS61TME zose | 635817 sosy 1.45925 2e2 | 2.03516 =71 | 1.11520 a1
b2 [ 12675 as1 | .559T12 ozt -692786 ao1r | 1.35673 2se | 2.0204% s70 | 1.11481 &1
-B43 | 126050 eas.| 557685 zoz1 683769 soos | 1.55521 oxo | 2.02375 ssr 1.115%2 a2
L kb [ 12%371 eps | . 201s | 68676k 2002 | 1.4%169 =1 | 2.01808 sss | 1.1160k e
bk 124685 ep2 553649 goos 683772 28 1.%4918 21 2.012k3 mms 1.11668 aa-
-4k6 1 .124003 a7p | 351650 soos 680732 m,- 145667 omo | 2.00680 saz | 1.11728 ez
-BUT |.12332k @77 | 549635 1egm | . TT025 29m¢ | 1.RRALT 2a0 | 2.00119 =za 1.11790 es
SHhG | 122687 7w SRT637 18ga | .6TUETL 2842 1.EU167 249 | 1.99561 gma 1.11853 a2
kRO 1 I1219Th g7g | -5MSERE 1o, -6T1929 28me | 1.43918 249 | 1.95005 may 1.11915 aa
450 | .12130% ges | .54 2e82 [ .669000 2618 | 1.43665 248 | 1.984m) === 1.11978 e+
51 [ .120635 ses | 541675 1978 2805 | 1.43400 248 | 1.97899 s=0 | 1.120h2 es
k52 1.119971 @81 | .535699 1871 663177 2882 | 1.k3172 ate 1.97349 =48 | 1.1210% e«
A53 1.119310 ese 537728 1ses .| .66028% ass1 1.k292h 248 | 1.96801 =«= 1.12169 &¢
-hSh | 118651 es6 | .535763 1ssc -657hCh 2888 | 142676 247 | 1.06256 44 1.12233 es
<455 [.117995 asa -533803 19m4 -654535 zas7 | 1.52529 oqe L1.95712 s41 | 1.12298 g4
456 117342 gng | .531BR9 1g40 61678 ppen | 1.42183 246 | 1.9%0T1 mas 1.12362 gx
SRS 1116692 eim | -529900 16 -648633 2833 | 1.81937 248 | 1.94632 =ga 1.12427 as
458 | L1160k wex | 527976 1gaa | 646000 eaze | 1.21691 oue { 1.5500% mas | 1.12492 x
559 | .115399 e41 | -326018 1gas 643178 2810 | 1.41585 24n | 1.93559 aam [ 1 12557 as
e 460 | L11kT=8 52k085 .680368 1.k1200 1.93026 1.12623
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NACA TN 274k

t a(t) b(%) c(t) a(t) o(t) 2(t)

601 114738 . ema | .52k085 1eme| .640368 zrea| 1L.51200 =4€| 1.93026 ssif 1.12623 es
W61} L1111 esse | 522157 1eze | 637570 ever| 1.50956 24n | 1.92495 mmo| 1.12689 as
L4621 113483 es< | 520235 1erv| 634783 =rrs| 1.ROT1L e<e | 1,91965 wmar| 1.12755 es
463 ] 2112849 sso | 0518318 12| 632008 arss | 14068 244 | 1.91k38 =zs| 1.12821 er
464 | 112219 mes | LB16H06 1e0e | L62G2LK z7sal 1.5022% e<o| 1.50913 me4| 1.12888 et
W65 1 ,111591  s=s | 514500 g0 | L626891 a7l ] 1.39981 e4a | 1.90389 =e1f 1.12655 a7
466 | 110966 eea | ,512%99 1eo7 | 623750 zrei | 1.39738 42| 1.89868 mszof 1.13022 87
67| W1103k3  s1s | L510702 1881 | 621019 271e | 1.,39496 242 | 1.89348 =m17| 1.13089 a8
468t 10972k s17 | 508811 1ess | (618300 ‘z7os| 1.3925k =242 1.88831 sis| 1.13157 es
L4691 ,109107 a1s | 506926 1sm1 | 615592 eear | 1.35012 =261 | 1.88315 mic| 1.13225 s
470 | J108492  s11 | L505045 1a7s | .612895 eeav] 1.38771 241 | 1.87801 mie{ 1.13293 ce
71 .107881  eon | 503170 ismi | 610208 2e7s | 1.38530 240 | 1.87289 mlo| 1.13 1]
A2 | L10T272 sos | (501299 1ses | L60T533 esas i 1.38290 240 | 1.86T79 som| 1.134%30 es
473 L106666 eoe | JH9943LE 1meo | L60kB68 =2emd | 1.380350 =243 | 1.86271 soa| 1,13 7o
A7l | J106062  eo1 | J9TsThE 1ess | L602214 es<s ] 1.37810 240 | 1.85765 sos| 1.13569 &@
75 J105461  mes | JA9STI9 1eso | 599571 eses | 1.37570 zae 1.32260 soa| 1.13638 7o
L6 | 104863 ssB .hgaesﬁ 1848 | .596938 zeme | 1,37331 =288 1.84757 so1l| 1.13708 7o
77 | J108267  wew | JkG202% 1seo | .BOU16 amxr [ 1.37093 =es | 1.84256 4ps| 1.13778 70
L7811 .10367%  meo | 490184 1m3s | .591705 =2ece | 1.3685% =2as | 1.83757 47| 1.13848 T
79 | L10308%  sam | LkB83k9 1sa1 | .389103 eser | 1.36616 =as7 | 1.83260 «ws| 1.,13913 T3
J80 | .102496 smes | L4B6518 1ses | 586512 aseo | 1,36379 288 | 1.8276k 484 | 1,13990 T2
J481 | (101011 mes | 484693 1e2o | 583932 2570 | 1.361k1 2e7 | 1,82270 <4s2| l.koSl TR
U821 ,101328 =m0 | 482873 1mls | 581362 2ms0 | 1,35904 288 | 1,81778 4®o| 1.14133 72
5831 .1007H8  sYT | JABL 1g12 | 5768802 =850 | 1.35668 =os | 1.81288 4sw| 1.1h205 T2
A8k b 100071 s | JW7oekT 1eos | LST6252 oo | 1.35432 ese | 1.80799 <4&T| 1l.1k2TT TR
L85 [ 0995958 mr24 | JAETTLES 1sol | LST3T12 2ss0 | 1.35196 asa | 1.80312 <«ss | 1.143%9 7o
186 | 0990234 mro0 | JKTS6WY 1788 | 571182 es20 | 1.3k960 =2as | 1.79827 484 | 1l.1xke2 73
48T J098453k maT4 | 573845 aer | 568662 msio | 1.34725 mes | 1,793 4a2 | 1.1Mk95 T
1488 | .0978860 me4s | 72054 17B8 | J566152 =sco | 1.34R90 =235 | 1.78861 <m0 | 1.14568 74
U89 | 0973211 me2s | JNTG26B 17m1 | 563652 2«m0 | 1.342%5 244 | 1.78381 «7s | 1.1h6k2 7>
90 | L096758T smem | JA684BT 177y | LBE1162 2481 | 1.3M021 @34 | 1.TT7903 477 | L.AT1IS 7B
A1 [ 10961988 ma7s | JHGSTI0 1772 | J558681 2471 | 1.33787 28¢ | 1.77k26 478 | 1.14790 74
Jige | 0956413 mman | 464538 17eT | . 0 2¢&1 | 1.33553 2358 § 2.T69%0 473 | 1.1486k +=
493 | 1095086k ames | JU631TL 17e2 | o553TH9 same | 1.33320 2as | L.T64TT ¢ra | 1.14939 75
Cohok | 0945339 mmor | L4610 17me | 551297 edsz | 1.33087 2ea | L.7600h 470 | 1.1501% 7=
495 | .0939838 merT [ LE59651 17me | 548855 aese | 1.3285h eaz | 1.7553% <oe 1.15022 ™
496 | 10934361 mame | 457898 17as | L5LEE23 24eé | 1.32622 2ae | 1. 5 47 | 1.1%164% 78
R Terd .ogeaﬁg ses | 456150 ATe4 | L5k3999 B4ls | 1,32390 232 | 1.74508 488 | 1,1%2k0 77
198 | 0923481 muoa | J45URO6 17me | L5K1586 akom | 1.32258 ze1 | 1.TH13Z ge4 | 1.15317 7
499 | .0918078 sasc | 432667 1734 | .533181 asss | 1.31927 2ol | 1.73668 <s3 | 1.15393 77
.500 | .0912698 sass | 1450933 1700 | 536786 2388 | 1.31696 281 | 1.7 461 | 1.15470 77
J50L | L0907342 msaz | 119203 172s | J534400 za77 | L.31465 a2s0 | 1.7274k 460 | 1.15547 78
502 | .0902010 msce | JMBTETS 1721 | 532023 zasT | 1.31235 281 | 1.72284 4ma | 1.15625 77
303 | J0836T0L maas | JHASTST 1716 | - 2am9 | 1.31004 220 | 1.71826 «ms | 1.1572 78
504 | J089181T mpaz | JHKOML 1711 | 4527297 2849 | 1.30TTh 220 | 1.TI370 4ms | 1.15760 ve
505 | L0B8615% meas | L4B2330 1707 | JS5RLUMS 2341 | 1.30545 2ep | 1.70915 494 | 1.1%8%9 Tw
W506 | J088091T m224 | Jh40623 1708 | zam1 | 1.30316 220 | 1L.TOMEL 4se | 1.15938 7»
507 | JO8T5T03 m2el | 338920 iee7 | 520276 2mem | 1.3008T 2z¢ | 1.70009 4=1 | 1.16016 mo
<508 | L0870512 s1es | .B37223 1ev4 | 517953 2314 | 1.29858 2ea | 1.695%8 448 | 1.16096 8o
509 | 4086534k m14m | 438529 1ees | 515639 2sos | 1.29530 ees | 1.60109 447 | 1.16176 78
.510 | 0860159 =122 | k33840 1ees | .513334 =ess | 1.23401 227 | 1.68662 447 | 1,16255 &1
W511 | 0855077 sces | LH32156 leso | ,511038 287 | 1,2917h 228 | 1.68215 444 [ 1.16336 80
.812 | JOBh99T8 so7s | 43IOUTE 1e7s | 508751 mere | 1.28956 22v | 1.6TTTL 444 | 1,16416 82
W513 | LOB4E002 mosa | L428801 18%1 | 506472 270 | 1,28719 227 | 1.67327 442 [ 1.16497 a2
.51k | .08398Lk9 =oar | 427130 1ea7 | JS0h202 2eme | 1.2B4G2 227 | 1. 440 | 1,16579 81
.515 | L0B34818 moos | L25h63 1ese | 501040 2ess | 1.28265 =228 | 1.66B45 40 | 1.16660 s=
516 .082%0 4088 | 123801 1ess | 190687 =a4x | 1,28039 =226 | 1,66006 4as | 1,167h2 a2
J51T | 082482 4pes | L L221Li3 1em< | JLOTHL3 2288 | 1.27813 228 | 1.65568 <sv | 1.1682% es
.518 | 0819861 4o41 | (520480 1e<s | 495207 zz2e | 1.27587 226 | 1.6%131 485 | 1.1690T &a
<519 | +0815920 «mas | 418840 1e4s | 492979 amis | 1,27361 225 | 1.6L696 a3 | 1.16990 ea
.520 | .0810001 417195 490760 1.27136 1.64263 1,27073
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TABLE I.~ CONTINUED

t a(t) b(t) e(t) a(t) e(t) £(t)
. 320 1.0810001 4ase | .R17105 1edo| .k9OTED 22131 1.27136 oas| 1.6h263 4as 1.17073 e¢
521 | 0805105 <ars 115555 1a3s 488549 2208 1.26911 288 1.563830 <so 117157 me
$522 1.0500030 <#== | k13919 1eaz 486346 alps| 1,26686 oz 1.635%00 4so! 1.172k1 s«
+523 |.0795378 4mso | k12287 1gza J48h1%e erar| 1.26862 pac 1.629T0 4za| 1.17325 a=
52k | .0T90548  4sce k10659 1620 | k81965 2i7a 1.26238 224 1.625h2 <ar 1.17k10 =
+525 [.0785739 s7wr | 409036 1e1g H7978T 21vo| 1.26014 2z 1.62115 4ps | 1.174595 ==
526 . <78s | ROTMIT 1e1s | MTTELT z1a2 1.25790 zes| 1.61689 <24 | 1.17580 se
JSRT 1 .0T76186 <mum | 1siof . 55 21m3 | 1.25567 z2s 1.61265 25| 1.17666 as
2B [ LOTT1ME3 g7es |, 92 1sor | .K73300 214e | 1,25344 2ea| 1,608k 422 | L1775 as
329 | JO766720 47p1 | 402585 1802 -BT2156 2188 | 1.55121 oos | 10450 420 | 1.17838 &7
+530 | .0762019 «a&7e | J400B3 1mas 260018 piso | 1.24898 22z | 1.60000 420 | 117925 a7
+332 [ .OT5T340 4ema | .399385 1sea | 464888 2122 | 1.2K6T6 222 | 1.59580 41m 1.18012 a7
532 .Wﬁ?‘gﬁ 48an | 397792 1spo | JREWTES a11¢ 1.2hk5k 902 | 1,591620 41a 1.18099 sa
533 . 4815 | 396200 1smas | 462652 a1o7 1.25232 220 | 1.58746 <1s 1.18187 as
- <53k [.0TH3529 «ses | .334617 1mar -M60545 208 | 1.24010 =21 1.58330 414 | 1,18275 ae
+535 | .073883%k 4m74 | 393036 1m7e -h58kh6 2080 | 1.23789 221 1.57916 «is | 1,1836% gs
+536 | JOT35260 4sm¢ «391458 1s7a 456356 2084 1.23568 =201 1.57503 <11 1.18453 me
. <537 | .07T29T06 4maz | .350885 1mea 45k2T2 2ot | 1,237 em 1.57092 <411'| 1.185k2 80,
538 {.072517h <12 | .388317 1mas 452197 20es | 1.23126 gzo 1.56681 <os | 1.18632 so
=539 | L0T20662 44w0 | 386752 1mer 450129 2061 1.22906 =220 | 1.56272 4c= 1.18722 so
«540 [ L0T16172 < -385291 1ss7 | .kLBOS8 moma | 1.20686 220 | 1.5586k <07 | 1,18012 e1
SSM1 [ LOTIITOL 44m0 «38363% 1sm2 | JhRG01S zocs | 1.00k66 220 1.55457 <oe | 1.18903 =1
5k2 | o7 4428 1 382082 1s«nm | JBU3GTO zoes | 1.000kE z1p 1.5 404 | 1.18994 B2
w543 1.07026822 4410 | .380%3k 1545 | .hk1932 2080 | 1.22027 220 1.5\?2% 403 | 1,19086 81
Skl | .0698k12 «sBs -378989 1s<o | k39902 =zo=s 1.21807 219 | 1.%hokk 408 1.15177 e=
<545 | .069502k 4new 377hkg 1sa7 | k37879 201s 1.21588 =218 1,538k 4oL 1l.19270 B2
-Sh6 | 0689655 4348 | .I7%012 1man .35863 2008 | 1,21370 218 1.53440 es8 [ 31,1936 ss
ST | .0685308 4ses 2375380 1=m26 | 433855 2001 1.21151 =218 1.530k1 ees 1.1Gk55 84
. .58}, 4%09 [ .37285) 1sas | Lk3185K 1mps 1.20933 =1s( 1,52642 sea | 1.195%0 s«
549 | J0BT6669 «zms | .3T132T 1mey | . 1357 | 1.20715 218 | 1.5224% ove | 1.196%3 o4
«300 | J0672381 <245 | .369806 1s1e 427873 1sve | 1.20497 21+ 1.51858 mes | 1.19737 =«
<50l | L0688112 «4p | .36B29G 1s1s X258k 1gvn | 1,20080 218 1.51453 se< | 1.19831 s
- $TB2 | .0663863 s2mo | JI66TTT 1moa 423922 1pam | 1.20062 it 1.51059 as3 | 1.19926 se
553 | . 33 4200 | 365269 1mos k21957 eme | 119845 217 | 1.50666 sap 1.20022 ss
«55h | 065502k g1g1 36376k 1mo1 | 419999 ias1 1.19628 217 | 1.502Tk moz | 1.20118 e
550 | 0651233 @71 | .362263 14p7 | .h18048 186« | 1.19811 21 | 1.45883 seo | T.2001h se
- 536 | JOEMTOG2 41m1 | ,360766 1402 <h1610k 1pas | 1.1929%5 216 1.h5493 ame | 1.20310 s
+ DT | .06h2911 g1m2 | .35927k 14p0 | Jh1B168 1sso | 1.18979 217 | 1,h520k sar | 1.20408 °7
- <558 | 0638779 4118 | .357T8% 14es | 412038 1apn 1.18762 215 | 1.M8T1T sar | 1.20%05 sa
«559 | 0634666 (ons | +356299 1cm1 -%10315 1p1e | 1.185%7 Zia 1.48330 sas [ 1.20603 gs
560 | .0630573 4078 | .354818 147a +508399 1s10 | 1,18331 21s 147985 am¢ | 1,207 es
. 561 | .0626498 tome | 353340 147¢ | . 1go2 | 118116 21e | 1.A7561 sm¢ | 1.20800 on
562 | .06e2) scx7r | .3 1cew | KOYSET 1mos | 1.17900 p1s 1.XT1TT as2 | 1.20899 go
2563 | .06L 401m | .350397 1488 | 402692 1mee 1.17685 215 | 1.k6795 sar 1.20998 100
.56k [ .0614380 sswm +348931 1462 | .k0OOBO3 legmz 1.17870 214 | 1,46%1L sac 1.21098 101
565 [ .0610390 es7w | J34THER 14sa +398%21 1a7= 1.17.3@ 224 | 14603k g1 | 1.21199 301
566 | .0606811. eme1 | .3R6010 1455 | 397046 1emp | 1.17 215 | 1.B5655 a7 | 1.21300 101
567 | .0602450 apia .314532 2451 | 3G51TT 1me2 | 1.1682T ang | 1.55276 as77 | 1.21%01 103
«568 | .0598507, mmzc | .3k31 1447 | 2393315 1gmm | 1.16813 214 | 1. are | 1.21502 102
565 | .0595583 mpax | . 1448 | .391 184 | 1.16399 prs | 1.44523 a7e | 1.2160k 103
«370 | .0390678 asar | 34021k 1440 -389611 1842 | 1.16186 =214 | 1.h4148 &74 | 1.21707 10a
<571 | .0586791 =mes | (336774 14as -38T765 1ems | 1.15972 218 18377k a7s | 1.21810 104
+J72 0582922 asmo |.337338 14a2 -38593k 1830 | 1.15759 21e 1.h3%01 s72 | 1.2191% 10s
«573 | 0579072 wsaaz | .33 1428 | (38K 1s2z { 115546 o1s | 1.43029 sm 1.22017 1os
5Tk | .0575240 ssia | .334A78 1ses -382282 1s1e | 1.1%5333 o1z 1.52658 s70 | 1.22122 104
<575 | «05T142T ares | .3330%3 1421 +380466 1p10 | 1.15121 ma 1.k2288 aro | 1.220206 loa
<576 | 0367631 s777 | .331632 1417 378656 1802 | 1.1k908 212 | 1.%1018 ses | 1.22332 310s
-5T7 | -056385k sTeo | .330015 1414 -376853 1797 | 1.18696 21a 141550 sey | 1.22K37 10
.578 | . sréa | «328801 1410 | 2375056 17m1 | 1.184BK oy 1.k1183 og7 | 1.225h3 107
5719 | .0556352 ares | .327391 1408 | «3T3265 17m¢ 1.14272 512 | 1.h0826 asn [ 1.22650 10

- ' 580 | Jom52629 -325985 +37181 1.1kos0 1.kobm1 1.22757
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a(t) B{t) c(t) a(t) o(t) r(t}
580 | .0%%52629 w7oe | .323985 1408 | ,371X81 177e |1.14060 211 | 1.40kB1 sesd | 1.22757 208]
581 | .0548923 sees | .32%582 1888 |.365703 1771 |1.138kg 212 | 1.40067 os¢ | 1.22665 108|
582 |.0545235 se71 | .323183 1@es | .367932 irss |1.13637 211 | 1.39723 ss2 | 1.22973 1om
583 | .0541564 opess | 321788 1se2 | .366166 17=e [1.13826 211 | 1.39361 a3ae | 1.23081 108
J58h 1.0537911 3ass | 0320396 1ess | (364H0T  17ma |1.1321% el | 1.38999 ss1 ] 1.23190 110
.585 | 0534276 se1s |.319008 1ses | .36265k 1747 [1.1300% 211 | 1.38638 860 | 1.23300 .08
586 | .0530658 asco | 317623 1082 | .360907 1741 |1.12793 =10 | 1.38278 ase | 1.23k09 111
387 | 0527058 ames | .316242 1877 | .359166 1734 [1.12383 =10 | 1.37919 ase | 1.23520 111
588 | .0523475 asmee |.314865 1o74 | .357R32 17ee |1.12373 221 | 1.37%61 es7 | 1.23631 111
589 | 0519509 sm«a | +313%91 1a70 | 355703 17ee (1.12162 210 | 1.3720% ase | 1.237k2 112
590 {.0516361 ess1 |.312121 1ger |.353981 1727 |1.11 200 | 1.36848 sss | 1.2385k 112
591 | 0522830 ss14 | .31075% 1ssa | 332264 1710 [1.117%3 210 | 1.36%93 a3ss | 1.23966 118
592 | .0%09316 s4se | .309391 1360 | (350554 17os |1.11533 £lo | 1.36138 ess | 1.2079 118
.593 | .0%05818 @iso | .308031 1sss | 348849 1ewe |1.11323 200 | 1.35785 sss | 1.2k132 114
59k | 0502338 ssaa | .306675 1ss2 | +347150 1sez |1.1111k 208 | 1.35h32 ss2 | 1.24306 11«
595 | .0498875 as44s | 305323 1smo | L34S5H58  1es7 |1.1090% 208 | 1.35080 ssi | 1.2Wh20 1is
.596 | 0493429 a429 | 303973 14s | L343771 1sel | 1.10696 =208 | 1.34729 amo | 1.24535 11e
597 | L0452000 B41B (. 28 1842 | .342090 1678 [1.104B7 208 | 1.3L379 850 | 1.246%) 116
.558 | .0488587 saes | .301286 1ma3e ] .3UOUIS 1ess | 1.10278 208 | 1.3L029 s48 | 1,24767 116
.59 | .0k85192 =380 | .29994T7 13ss | .3387h6 1683 | 1.10070 209 | 1.33681 a4s | 1.24883 117
.600 | 0481812 asasz | .268612 is21 | .337083 1isms | 1.09861 20e | 1.33333 348 | 1.2%000 117
L601 | .Ob78450 &34 | 267281 1oze | .33542% 1s=1 [ 1.09653 208 | 1.32G87 s4e | 1.25117 1is
602 | .OkTHI04 saso | .29%953  1mas | .333TTH less | 1. S 208 | 1,32681 s48 | 1.2523% 119
603 | OWTLTTH emie |. 1821 | .3321898 1e41 |1.09237 208 ) 1.32295 344 | 1.25354 119
L60% | 0468462 aea7 | .293307 1als | 330487 1es4 [1.09025 zoe | 1.319%5L s4s | 1.25473 L2e
.605 |.0465165 sesr | .291989 1a14 | ,328855 1628 |1.0882) 207 | 1,31608 343 | 1.25552 121
.606 | .0L6188L sze« | 290675 1311 | 32722k 1823 |1 086147207 | 1,31065 s42 | 1,25713 1z0
L60T7 | .0458620 az«a | ,289364 1sm0s | ,325601 1e1s |1,08k07 208 | 1,30923 241 | 1,25833% 121
.608 |.0U553T2 aza2z | .288056 1ac4 | .323983 1e12 |1,08199 207 | 1,30582 =41 | 1.259%k 122 R
,609 | .ok521k0 amas | 286752 1soi | ,322371 1leo7 |1.07992 207 | 1,302h1 ese | 1,26076 123
.610 | ,0kL8925 s200 | 285451 1257 | ,320764 101 |1,077685 207 | 1.29902 339 | 1,26199 la3
L611 | .OMiSTeS asiex | 284184 1204 | ,319163 1ses | 1,07570 2os | 1,29%63 cos | 1,26322 las
612 {.Oki25h2 mies |.282860 1201 |.317568 1mgo |1.0T3T2 2or | 1.29225 aar | 1.26%4% 24
.613 1.0%3937k aime |.281569 1ca7 |.3159T8 1sss |1L.O7163 208 | 1.28888 sa7 | 1.2 125
L61h [,0436222 aice |.280282 1gss | .31R39L 1m7e 1 206 | 1.28551 aam | 1.2669k 125
L615 | .0433086 gaimo | .278998 1280 | ,.312815 1m74 1.06722_'207 1.28216 ses | 1.26819 1es
.616 | ,0l29966 slos | .2TTT18 1erv | ,311241 1mss | 1,065k6 Zos | 1,27881 aos 1.2604k 127
L617 | .0h2€861 oose | ,2TOMLL 1274 | ,309673 2mez | 1,06340 zom | 1,275M7 s34 | 1,2707L 127
.618 | .0b23TT2 3078 | 275167 1m71 | ,308111 1ss7 | 1,06135 =oe | 1,27213 sez | 1,27268 1a7
.619 | ,0b20699 ososs | 273896 1me7 | ,3065%k 1mse {1,05929 zos | 1,26881 saz { 1,2732% 1ze
.620 | .0bL76L1 sz | ,2TRE2Q _1ass |- 1547 [1,05723. 208 | 1,26549 saz | 1,27h53 r29
.621 | .0b1h%99 sc27 | 271365 1es0 | .303455 1sa1 [ 1.05518 z0e | 1.26217 aso | 1,27582 izp
L622 |,0811572 eo12 | .270105 1257 | .30191F 1sss | 1.08312 =os | 1.2%887 aso | 1.27711 220
623 | ,0ko8360 =zoes | 268848 12=4 | .3003 1880 | 1,05107 20s | 1,25557 a=s | 1.278M1 130
.62k | .0lo5B6k 2880 | .26T59k 12m1 | 2088 1sa2e | 1,08902 2o | 1.,2%228 sm2s | 1,2797L 131
625 | 0402585 2gee | .266343 1247 | .297322 1meo | 1.04697 208 | 1,24900 s=» | 1,28102 1e2
L626 |.0399618 2830 | 265096 1244 | .295802 1m1m | 1.0kk92 gos | 1.2k572 szr | 1.2823k 122
L627 |.0396668 2038 | .263852 1241 | 294287 1so0s },1.04287 208 | 1.242l5 sze | 1.28366 108
.628 | .0393732 zapo | 262611 1208 | .292T78 1sos | 1.0%082 2o« | 1.23919 azs | 1.28459 124
.629 |{,0390812 =sos | .261373 1234 | 291273 1488 | 1,03878 2p5 | 1,2359% aas | 1,28633 134
.630 |.038T90T =2ge1 |.260139 1281 | .289T7h 1494 |1.03673 204 | 1,23269 a2« | 1,28767 1as
.631 |.0385016 ze7s |.258908 1228 |.288280 1¢me |1.0346R 204 | 1.22945 aea | 1.28002 138
632 1.0382141 2881 | ,2576B0 1224 | ,286791 1484 [ 1,0 204 | 1.22602 sas | 1,29038 las
.633 |.0379280 esss | 236456 1222 | ,285307 1479 |[1,03061l204¢ | 1,22299822 | 1,291Th 136
634 | 0376435 essr |.25%3k 1218 |.283828 147e |1.0285Tz04 | 1,219T7o22 | 1,29310 ias
.635 |.037360% z81s | .254016 1215 | 282355 1488 |1.02653 204 | 1,21655 820 | 1.29448 138
.636 |.0370788 =zacz | .252801 1z1e | .280886 14e4 [1,02449 204 | 1.2133% @20 | 1, 1ag
.637 1.0367986 2787 | .251589 1z0s | 279422 14ms | 1,0224% gos | 1,2101% a0 | 1,29725 189
.638 1.0365199 2772 | 250381 1208 | .2T7964 1434 | 1,02042 204 | 1.20695 e1e | 1.2985k 140
.639 |.0362%27 z27ms | 249175 120z | .276510 1448 [ 1.,01838 208 | 1.20377 s1a | .1,3000k 141 .
.6h0 | 0359669 287973 273062 1,01635 1.20059 1.3014%
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NACA TN 27LL
TABLE I.~ CONTIKUED

t a(t) b(t) eft) a(t) e(t) r(t)
.6ho | .0355669 2maa | .2HT9T3  TIise | .2T062 1444 1.01635 ° =208 | 1.20059 am1s| 1.30145 141
-Gh1 |.0356926 pyzg | .2LETTh 11pe| -273618 1498 |1.01432 o | 1.19701 srr| 1.302686 142
652 1.035819T7 71w | -2B55T8 11g2| -272179 14m¢ |1-01228  nos 1.1642k a1e| 1.30L28 1438
653 .0351482 oo f .28k386 13ipo | .2707L5 14as [1.01025 eos 1.19108 s1s| 1.30571 148
-6hh | 038782 zeas | 243196 118e | .269317 1424 |1.00822 o3 1.18793 ols| 1.3071h 143
.6k5 | .0346096 =2s7e| .2k2010 11ea| .267893 1420 1.00619 208 | 1,18478 a14| 1.30859 14=
.66 | .0343428 2e=s]| .2 1180 1°.266573 1414 |1.00b16 202 | 1.1816L ae1c] 1.3100hF 14m
J6h7 1.0340766 ests| (233647 117T| .26%059 140 |1.0021%k =03 1.17850 a1m| 1.311k3 147
648 |.0338123 2630 .238470 1174 [ .263650 2405 [1.00011 =os 1.17537 o212] 1.31296 148
-6h9 1.0335493 zeis| .237266 1171 .262245 1400 | .998084 zogs| 1.17225 mz 1.31bk2  14m
.650 |.0332878 =2e02| .23612% 11e7| .260845 1m84 -996059 aoa4| 1.16913 m11 | 1.31%9C 148
L651 [.0330276 =2sme7! 234958 1ies| .2%GB51 1res1 -995035 2023} 1.16602 s11| 1.31739 148
652 | .0327689 2574 | .233793 11e1 | .258060 1isas | .992012 =20z2 1.16201 s1o| 1.31883 1so
.058 1.0325115 =2sec| .232632 11mm | .236675 1ae1 2989990 2022 1.15981 a3oe| 1.32038 1s1
.65k |.0322535 as4s | .231873 11ss| .25529L 1evs L9B7968 2021 1.1%672 30% | 1.32189 1s1
655 1.0320009 esse | ,230318 1is2| .253918 1sT1 .985GhT  =zozo[ 1.1%363 308 | 1.32340 1s2
<656 | .031THT] =219 | .229166 114e | .25254T 1eer | .983927 =018 1.15055 sos| 1.30h92 1ms
657 1.0314958 a2s0s | .228017 114e| .251180 1eer | .$81908 =zo1s 1.1KTRT 2o7| 1.396L5 1me
658 1.0312453 2481 | .226871 1143 | .2h9819 213%a | .979889 =zolef 1.1RkL0 sos 1.32799 1s4
659 |.0309962 2478 .225728 11as | .248k61 1ase | .9TISTL  =zoiT 1.1k13k sos | 1.32953 1sa
(660 | .030Th8E  24e¢ | 224589 11a7 | 247109 1m4a 973854k  201e] 1.13828 asos| 1.33109 1ss
661 |.0305020« 24m1 | -223452 1184 | .2L5TE1 1s4e 973838 =so1e] 1.13523 gos | 1.3326% 1s7
502 |.0302569 2438 | 222318 111 | .2khE1T 1308 971822 =o1s) 1.13218 804 | 1.33%22 1s7
<663 [.0300131 2424 | 221187 1127 | .243079 1as¢ | 959807 =zorm 1.1291k 304 | 1.33579 1sme
668 | 0297707 =411 | . 11es | .2BITHS 1@s0 | .967792 aols| 1.12610 aos| 1.33738 1ise
665 1.0295296 =ss7 | .21893% 121 .2hob15 1e2s | .965779 2014 1.12307 02| 1.33897 160
666 1.0292899 23s¢ | L217ALM 1118 | .239090 .1sa1 .963765 =2o012] 1.12005 a0z | 1.3%057 ez
L667 | .029051% 2871 | .216695 111s| .237769 1lsie | 961753 =zolz 1.11703 =o2| 1.34218 1e:
668 | .008814, asss| .21 1118} 236453 1811 | 9507kl 2011 1,.11hkol 200| 1,34379 183
669 |.0285766 2843 | .214h6T 1los| .2351k2 1so7 | G577 #OI1) 1.11101 @01 | 1_3uEL> les
670 | .02834k1 2as2! .2133%8 1107 | .233835 ooz 955719 2011] 1.10800 @00{ 1.3k705 1les
-671 1.0281109 es1s| .212251 1ios| .232533 12ss | .§53708 2008 1,10500 €se | 1.34870  let
-672 1.0278790 a2sos | 211148 1101 .231235 128« | .931699 =ooe| 1.10201 2¢e | 1.3%03k 1se
-673 | .0276484  ompa | .21004T 1087 | .2299ML 2288 | .9L9650 200w 1.00902 =2es 1.3%200 1leT
-6Th [.0274191 2280 | .20895%0  10es | 228652 1zgs IWTEBL 2008 | 1.0960k ops | 2.35367 1ag
-673 | .0271910. 2ze7 | 207855 lose | .227367 1288 | .GhS673 2cca| 1.09306 297 | 1.35535 1es
676 | .02696hL 22s5 | 206763 1088 | 226087 1a7e 943665 aco7| 1.09009 287 [ 1.35703 170
-677 | .0267389 2241 | 205675 1086 | .225811 o7z | .GH1658 2007 | 1.0B7T12 zgs 1.3%873 170
678 | .0265148 2228 | .20k509 1omz | .22353G 1zer +939651 200s | 1.08516 ags | 1.36043 141
<679 | 0262919 2217 | .203%07 1680 | .222272 1zea | .937645 =zo00e | 1.08121 zse 1.3621%. 192
-680 | 0260702 2204 | .20242T 1077 | .221009 1Zms | .935639 2ooe | 1.07825 = 1.36386 1-m
681 [.0258k08 2181 | .2013%0 1074 | .219THL 12s« +933633 200s | 1.07531 zss | 1.36559 17e
-682 | .0256307 217® [ .200276 1071 | 21897 12s0 | .G31628 zooe | 1.07236 2sm | 1.36733 17m
683 | .025k128 2188 | ,159205 1oes | 217247 1246 .92052k  2o0m | 1.06543 284 | 1.3€908 17e
OBk [ .0251962 21s4 | 199137 1ces | .216001 1241 -927619 2004 | 1.06649 292 | 1.3708% 1ve
.685 | .02b3808 =e141 | .197072 lom2 | .21k780 1zaT 925615 2003 | 1.06357 =e3 | 1.37350 178
(686 1 .024766T 2288 | ,196010 1omm | .213523 1aaa 923612 2004 | 1.06064 =291 | 1.37438 178
L687 1.02L5538 2117 | (194951 1lo=e | (212200 1zze 921608 2063 | 1.05773 =282 | 1.37615 1m0
.688 | .02k3h21 210% | .1G3895 los4 | 211062 124 L919605 200z | 1.05481 =al | 1.37796 1lso
<683 | .0251317 =2oe3 | .1926k1 loso | .209838 1=z .917603 2008 | 1.05190 =80 | 1.37976 1s2
690 |.023922k 2080 | 191791 1048 | .208617 1eis 915600 2002 | 1.05500 =2go |,1.38158 1a=2
«691 | .02371Lh zoem | .1907L3 1oks | .20THO2 1212 -§13%98 2002 | 1.05610 ,280 | 1.383k0 1s¢
(662 | .0235076 2033 | .189699 1042 | 206190 1zca L911556 200t | 1.04320 =ae | 1.3852L 1m¢
693 [ .0233021 eo4s | 188657 1osw | .204982 rzoa -909%95 aoce | 1.0L031 =zss | 1.38708 1es
<694 [ .02309T7 2032 | .187618 1cse | .20377% 11se <0753 2001 | 1.03743 288 | 1.38804 1ps
-695 1 .0226945 =2ozo | (186582 1oms | .202580 1iss 905592 2001 | 1.03455 ess | 1.39080 1lsa

- L696 | .0226525 =008 | 185349 1080 | ,20138% 1lis: -903%91 =001 | 1.0316T7 as7 | 1.39265 1lsa
-657 | 0224917 1ses | 18419 1c28 | ,20019%. 1lae7 .Q01%90 =200l | 1.02880 =287 | 1.36456 1s0
658 1.0222921 1eas | ,1834G1 o« | .199007 11m2 .859569 2000 | 1.02593 287 | 1.39646 1so
699 {.0220937 1s72 | .1B2K6T 102z | .197825 117e .897589 =20a1 | 1.02306 =286 | 1.39836 182
.T00 | 0218965 L181k45 .196646 895588 1.02020 1.k0o028
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NACA TN 274k

TABLE I,— CONTINUED

t a(t) b(t) e(t) alt) e{t} £{t)

«700 | 40218965 1981 | 181445 1019 196646 1174 | 895588 2000 |1.02020 ams | 1.40028 1os
LTOL | LC21TH 1s4s | 180426 101s| . T2 1172 | W893588 =20001.01735 as=s [1.k0221 184
<702 | .0215055. 1ear | J1TO1L 1ole} 19%301 11es | .891588 2001 |1.0L450 .2es |1.kO415 isme
«703 [ (0223118 1ges | .178397 1olo| ,193135 1lez | 889587 2000 [1,01165 2a4 |1.%k0609 168
<704 | .0213193 1814 | (177387 1007| .191973 11s8 | 857587 2000 |1,00881 sas | 1.40805 197
-705 § .0209279 103 | 176380 1005 | 19081k 21m¢ | .885587 2000 [1.00597 =es |1.ki0ce 1ee
<706 [ .0207376 asel | L175375 2001} .189660 im0 | ,883587 2000 |1,00313 =83 |1.k1201 low
-707 | «C205485 1a718 | JATH3TL e | .188510 1146 | .881587 =000 1.00030 zes | 1.k1400 =00
708 | .0203606 1ess | .173375. ess | .187364 1148 | ,B79587 2000 | .99ThT> 2823 |1.k1600 202
709 | £0201738 1ss7 | 172379 884 186221 1108 | LBTTS8T 2000 [ 99462 zmie | 1.k1802 208
<710 | 0199881 1845 | 4171385 seo | .185083 1184 | 875567 2000 | .991833 ears | 1.42005 =o4
-T1L | 0198036 1834 | «170395 sss | .183949 11s0 | 873587 2000 | 989018 =e11 | 1.42209 =os
«T12 }.0196202 1822 | .165407 ees | ,182819 1127 | ,871587 @000 | ,9B6ROT 2807 |1,4okih =08
+T13 | (0194380 1m11 | (168422 sel .181692 112 | 869587 2001 | ,G83400 2804 |3, 207
+T1h | L0192569 180l | ,16TE41 eso «1805T0 1118 | 867586 2600 | ,980596. 2800 | 1, k2827 209
+T15 | L0X90T68 1vma | 166461 78 | LAT9R5L 1114 | 865586 2001 | .97TT96 aroe l.kaoag 210
JT16 | 0188979 Irrr .123&85 874 .178337 1121 § 863585 2001 | 975000 =2vee|l.k32l6 =211
«TE7 | 0187202 177 | (16511 e7o 177226 1107 | J86158% 2000 | 972208 zrse | 1.k3kST 212
<718 | .0185435 17es |,.1635k1 ses L176119 1108 | 859584 2001 | .969419 =z7es | 1.%3669 214
«T19 | «01836T9 1744 [ .1625T2 ges | 175016 1088 | .857583 2002 | .96663h z7m: [1.43883 =1
+720 | .0181935 1734 | .161607 pez | 173917 1oes | 855561 2001 | +963853 arrm | 1.4k098 e
«721 | .01BGR0L 17pm | 4160645 gao | .172822 10m1 | .853580 2002 | .961075 xrrve | 1.k4314 217
.722 | ,0L78k78 1712 | (159685 es7 | .1T1731 1088 | 851578 zo0z| .958301 grri|l.WE531L =210
<723 | LQLTETE6 1701 | L158728 es4 | L1T06M3 10m4 | LBLG5TE mocz| 4955530 zres| 144750 220
«T24 | LQLT5063 1as0 | J15TTTH es1 | 169559 1o7m | +BHT5TE 2002 | 952762 zree| 144970 221
-725 | +Q173375 1a7w | .156823 o4 | 168480 10ve | BW55T2 2008 | .9%5998 rzrac| 1.k5191 222
-T26 | 0171696 1682 | +155874 sas | 167404 107 | 883569 2003 | .GHT23B 27wr| 1.k5513 224
T -0170027 1e3a | +154928 oqa | 166331 1oes | BM1566 eooc | WGWMBL s7mc| 1.A5637 aze
<728 ) .0168369 1e4s | +133985 geo | 165263 10am | .839562 mooe | «OMIT2T zrmil2.%5863 226
-T29 | .0166721 1sss | «153045 pes | 164198 1ca1 | -837598 o004 | 936976 zrav| 1.46089 gzes
-730 | 0165085 1826 | .1%2107 ses | .163137 1057 | 83535k rood | .936229 =red|1.46317 220
731 | 0163459 1618 | L151172 ss2 | .162080 1038 | .833550 2005 | .933485 =2741|1.k6EK6 =281
732 | 0161843 1s05 | .150240 s2s | 161027 10s0 | 831345 2008 | .9307hk =vam| 1.56TTT 202
+733 | .0160238 1mes | 149311 ee7 | .1599TT7 1o4s | .829539 =200s| .928006 =7ae|1.47000 234
«T3h | 0158644 1mps | J14838% o4 .158931 1042 | 82753k 2007 | 925272 =vs2|1.472k3 =2as
<735 | 0157060 1m74 | J1NTEE0 s21 «157889 210@s | .825527 =008 | ,9225h0 xTem| 1,kTh78 =207
736 | LOL354B6 1ses | .136539 sie | .156850 lom¢ | .823%21 =00e| 519812 =7es 1.k7715 237
«737 | .0153923 1mss .1&621 sls | .155816 20a2 | 821513 2007 | ,917086 Z7e2|1.h7952 240
738 | .0152370 1s4s | 144705 s1a | 154784k 1027 | ,81 2006 | 91436k eTie| 3 LBigp 241
+739 | .0150827 1ssa | .143792 s10 | 153757 loz« | .B1ThoT 2008 | 911645 =zri7|1,k8k33 =4z
-ThO | .01k929% 1me2 | .142882 soe | 152733 1lozo | .B15LBB =oos | ,908928 =7ia L1.h8675 =44
<THL | JOLATTT2 1s22 | L1%197h sos | 151713 iole | .813479 2oio | .506215 z7iil 148915 =«e
JJh2 | .0146260 1maz | 141069 soe .120697 lois | 81169 2011 ,90350k =708| 1,h916% =247
<TH3 | .0LHkT38 1402 | .240167 cos | 1k95BE 1009 | .BOSESB o1 | 900796 zroB L.hghrz 248
<Thh | 0TU3266 1481 | 4139268 es7 | 148675 100s | .BOTEET 2012 .898091 =roe|1.49660 as1
<T45 1 ,0141785 1472 | 138371 as4 L147670 1002 | ,805435 =012 | ,895385 Z7oo|1.kg911 es1
Th6 | 0150313 1462 | .13TKTT eva | .146668 ees | .803423 wzole | .80PEBG medT 1.50162 254
<THT [ 0138851 14m1 | .136585 ess | 145670 ses | .B0Tho9 @o1s | ,BBgggn 2e9« 1.50416 255
<748 | .0137400 1442 | .13 e8s [ J1RUETS wel | .799396 =ols| ,887298 =28m2]1,50671 236
<Thg | .0135958 14sa | .13 se3 | .1k368% es7r | .797381 =018 | 884606 =2eas)1,50g27 238
750 | J0134526 1422 | .133928 ssr - 884 795365 zole| .881917 =ems|1,%1186 280
T3l | .013310k 1«1m | ,133047 ava | .IWITI3 esr | 793349 =ol7| .879231 zem¢ 1,510k6 202
-T5 | .0131692 1402 | .132169 a7s | .140732 o718 | .792332 2018 .876537 2882| 1,51708 =es
«753 | «0130290 1383 | (13126% 878 | 139756 ers | .78931h =201a| 873865 eere|1.50971 2es
TS5k | .0128897 1sas | .130421 sse | 138783 e7o | .787296 =ozo| 871185 zerse 1.%2236 =47
755 | 0127504 187 [ .129552 ses | .137613 ses | .785276 acec| .868 W74 1.52503 =e@
J756 | .0126141 136« | .12868% sac | .136847 sea 183256 ec21 .865%%-2 =a72{1,92772 270
2757 | LOL2WTTT 1em4 | .127820 eez .lgggg;«- o589 .781235 zozz | .863164 =evo|i.53042 272
158 | 0123423 1845 | 126958 gss | .1 ®ss | .TT9213 eo2s| .B604SH 2esr|1.5331L =74
<759 | -0122078 1334 | +126099 es7 | .133970 eme | TTTL90 =202« | .B57827 =zees|1.53588 27e
»T60 | 0120744 125242 .133018 75166 858162 1.53864
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TABLE I,— CONTINUED

cft)

a(t)

0057635
0056811

1328
lels
1s08

izsT

1187
1178
1lss
11iex
2151

1148

11is
llos

lo88
1060
loe2
1074
1084

1087
io4m
loas
losi
1023

1014
1007

&

YEEEREELEEIEEEELRL:

;

B

7538
7813

7487
T4AAL
7435
T4O8

T33L
T304
TR7TH

. TRES

TRZT

TiTS

7148],
T1e3),

TOT1
TO4B
TOlg8
8583

.133018
.132070
.131125
.130183
129245

.128311
127380
126452
.12%528
124607

.1236%0
122776
121866
120959
120036
116155
118259
L7365
L116hTS
115589
JA1ETOS
113826

112649

112076
11207

.11034h0
.109%77

. B48

4
842

o34

224
17
914

810

g0L

B33k BRERG

837

RERE BREEY BRERE

ai17o

81a7
8104

LTT5166

703539 2074
.701k65 2077
699388 zo7s
.697310 2080
.695230 =083

69317 2084
.691063 =0aT
688576 aces
6868858 2081

684T9T 2082
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NACA TN 274k
TABIE I.-~ CONCIUDED
£ a(t) b(t) e(t) a(t) e(t) £(t)

830 | .0019958 42| .0K1R998 sas3| .ON26231 seas| JSLERTH 2swe| 539TH3 a7l 2.10538 sz
881 | .001953% 17| .0LOOELS sasT] .OM205GT =sos| .51KOTS sica| 537022 a7ze 2.11365  ss7]
882 | .001911T 41s| .0LOK2S8 =aze| .OK1KGGE mss7z| 511675 o4os| .538296 z7ec| 2.12202 P
883 1,001870k <08 .0398929 ssoz| .ChOSK22 smeo| 509266 a41e | .531566 2ras| 2.130%0 ss0!
-80% | .0018298 <01 | .0393627 smers| .0L03882 =820| 506850 2424 | L52BB3L  2yes| 2.13910 poy
.885 0017897 ase .0388352 s247| 0398372 m7e | »S0LRRE 180 | . 274%| 2.1h782 ass
886 | .0017301 380 .0383105 =220 ,0392093 =«im | 501996 a4as 523347 ersof 2.1%566k  ees
.887 | .001TA11 .2as | .0377855 sise| 038745 =17 499558  244s 52023; 2798| 2,16558 w07
888 | .0016726 379 | .0372693 =1ss| .0382028 suss | kQT113 24ma | 517 27el| 2,1Th65  e18
883 [ .001634T =74 | .0367528 s1a7| .03766k2 sos< | hOREED =460 | L51%0BL z7es| 2.1838h  sas
890 | «0015973 sas | -0362391 sm100( -0371288 maze | 492200 zies | 522315 z771] 2.29317 s4s
891 [ L001560k ses | ,0357282 sos2| .036506% sz2sa | L4897 2477 | . 2778 | 2,20263 ss=a
.892 | .00152k) ss8 | .0352200 =053 | L03606TL =281 | 48255 2484 | .%05766 area | 2.201221 w7
-893 | .0014883 ass | ,03kTIkT soss | .0355k10 mzso | JLBWTTL =sz | .503983 27o0 | 2.2010k et
B9k | .001k530 ase | .0342121 4888 | 0350180 =s1es (-.k82279 zmo1 501193 =7es | 2.23181 1001
«895 | .001k182 s«2 | .0337123 <s70 | 0344981 mie7 | LATTIS =xow k98398 2moa | 2.2k182 101e
896 { .00138k0 a7 | .0332153 4s42 | 033981k s137 | LAT7269 o=17 | 495796 =eca | 2.25198 1os:
-897 | .0013503 @s2 | L0327211 4s14 | .O3346TT sios | L7WTS2 emar | JAG2788 ze1s | 2.26029 1o4e
.898 | .00131T1 s=7 | .0322207 <sas | .0329572 sors K70225 ewem | 489973 2822 | 2.27275 1oa=z
.899 | .001284% a2z | .0317TH12 4sss | .032kh99 modz | . 2545 | o 51 zs2e | 2.28337 io7e
<900 [ .0012%22 817 | .03125%k 4m29 | .0319457 so11 | KSTLES 2==s | 484 2838 | 2.26k16 1o8s
<901 [ .0012205 s12 | .0307T725 4eo1l | .031kkkE 4g7s | kEWS92 o=ss | 451 2e4s | 2,30%11 11i2
.902 | .0011893 sor | 03029258 <7172 | .0F0GMET 4s4m | . as72 | JW78643 2es: | 2,363 110
+903 | .0011586 so2 | .0298152 4748 | .030M51G 4sle | .K59456 z2sas | ATS792 amss | 2.32753 1147
.50k |.001128% 208 | .0293409 <713 | .0295503 4emd | .h56873 zusz | k72934 zses 2.33500 1les
<905 | 0010986 202 | .028865% 4sa7 | .029NTL9 «esa | k5281 2eos | .KT0OG8 ee7s | 2.35066 11es
<906 | .00106Gk zo7 | 0284007 <as7 | 0289866 <seo | A%15TB 2812 | J6TIOK z8m2 2,36251 1z0%
+907 | .0010kOT 283 | .0279350 <ezs | .02850k6 4780 | hk9066 282« | 4ER312 gapy | 2.37H36 1224
908 | 001012k 27 | .027TXHT21 4e00 | 0280256 «7s7 | .KUEMAZ 2m3s | U61E21 ceon | 2.38680 1zss
<909 | J0009846 27s | L02TOI2L <m7o | 0273599 4725 | 443808 ze4s | .A39522 zecs 2.39985 1zea
910 | .0009573 288 | J0265551 4m42 | .C2TOTTR <ass | 141163 poms | 455613 zs17 | 2.51191 1288
»911 | .0009305 zs4 | .026100G 4sm1ie | 0266081 <es1 | k39507 oes7 | 452696 cses | 2.42k79 1610
912 | .00090k) 2se | .0256ROT 4sas | 0261420 «eas | .k35BLO zeTs | J4k9TTO sose 2,43789 1333
-913 | ,0008782 2ms | .025201k <ims | C256T91 =7 | 833161 2es1 | 14583h 2s«s | 2.W5122 1s=7
91k | .000852T 2m0 | .02MTS60 <e2< | .025210h 4ses | AIOLTO zvom | .Wh38B9 zoss 2.k6479 1381
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TABIE II.— STEP, CORNER, AND CURVATURE SOLUTIONS

NACA TN 27hh

£ g(t) h(t) 1(t} a(t) k(t) 1(t) n(t)

100 | 1.03565 sse | 2.1426T7 ‘mee |5.89216 ecso | 1.9THOL . 444 9.03573 Besz | .531079 =161 | 4.46376 <a7s
<101 .11.02978 sm1 | 2.13368 _gso | 5.83186 meis 1.97T0KT <40 | 8.95681 sa7is | .538918 =1s0 . 41897 o9
<102 11.02397 =74 |2.12478 sae |5.77273 s=moo 1.96607 498 | 8.85963  es4s | .536779 211e %.37506 4cos
-103 {1.01823 ses [2.11536 a7e |5.71k73 =seso 1.96172 <31 | 8.77h15. soss | 534663 2obs-| £,33200 4223
104 ] 1,01254 ses |2.20723 mes |5.65763 s=ses |1 95741 427 | B.60031 . ezas | .532368 aors | 4 T7 4143
105 1 1.00691 =s7 }2.09858 &xv |5.60200 meve |1.9531k 428 | 8.60808 Boss | 530493 =20s2 | 4.2483L 4oss
106 | 1.00134 sse, [2.09001 s4s |5.54721 sare |1.94891 «1im 8.52739. e17 | .528441 zo0sa | L.20768 asss
.207 -995819 s4a7 |2.08152 "sio |5.49343 seec |1.984T2 1s | 8.4 rrro | 526408 2012 | 5.16779 sele
.108 1990352 ma24 {2.07312 sad 5.&?063 sies (1.94057 411 |8.37052 7eer |.524396 1swa | 5.15863 smds
Palee] 984938 maes |2.06478 e2m 5.38878 mos1 1.93648 407 | 8.29%25 74ns 522403 1674 | 5.09018 arTe
<120 | .GT957h ma1e |2.05653 “eie 15.33787 soo1 |1793239 <03 | 8.21937 7ama | 520529 1osa | k.052hk sTo7
111 974260 =zaa 0’1—83’34 811 | 5.28786 ys1a |1.92836 oo [B8.1458% raez [ .51847h 1pze k.01937 el
-2 968997 =ma1a 2014-023 Bos [5.83873 «ece |1.92436 pge |8.07362 7os¢ .516538 1s1e | 3.97896 os7r
113 1963783 miee [2.03220 7o7 |3.100%5 dva4 1.92040 as2 | 8.00268 weses |.514620 1s00 | 3.9k319 ss14
W11k 938617 s1ac |2.02423 7o |5.14301 4sse [1.91648 sss 7.93300, _es4s | .512720 iss2 | 3. 8493
L2115 953437 sora |2.01633 %ea |5.09638 4=sas 1.91259 ose | 7.86452 ws7es |.510838 ises | 3.87352 oas
.116 98842k mo2p [2,00850 w7 | 5. 4307 11.90873 ame |7.79723 esle |.508973 1is47 | 3.83958 sanr
J117 1 943395 4pea |{2.00073 +7es |5.00 4401 |1.90491 a7p {7.73110 msoz |.507126 1sal | 3.80621 az7e
.118 .938412 «pas 1.9930h vex [%.96117 <ass [1.90112 are T.66608 easz |.505295 1s1s | 3.773h2 sazs
«219 +933473 «aea [1.98540 " 7m7 |5.91759 4287 |1.B9736 “sra 7.60216 “a2os | 503480 17ws | 3.7HILT =i
120 928577 4834 |1.97783 752 |L.874T2 4217 |1.89363 ass | 7.53931 eisl 501682 17ee | 3.TOQKE srza
.121 923723 «a11 |1.97032 744 |%.83255 4145 11.8599% ams |7.57750 “eors 495900 1787 | 3.67826 sces
122 918912 4y7a |1.96288 3o [4.79106 4oma |1.86628 ass |T.416TL =peo 598133 17m1 [ 3.64758 ac1s
.123 -91h1L0 430 [1.95549 was |K.75023 so1s |1.8826k gen | 7.35691 _smms 496382 17aa [ 3.61750 2970
1ok 909410 4650 (1.95816 7or |4.T1005 amnss |1.87904 asz |7.29807 s7es JUoh6hs 1722 F3.5BTT0 2822
125 904720 4os0 |1.94089 721 |5.67050 sasc [1.B754T7 oss |7.20018 =sor k92925 1708 | 3.55847 =cavs
2126 | .900070 4s15 [1.93368 715 [4.63256 spas |1.87192 smy |7.18321 secs | 491219 1esz 3.52971 =zes1
.le7 89557 m7a [1:92653 710 [4.59323 arre |1.86841 oip 7.12713 "sm1e | 489527 1m7r | 3.50140 zvas
.128 3 apa7 |1.91943 705 |L.55549 amy [1.86892 ade |7.0T19% =meac |.4B7B50 1esed | 3.07352 2744
.129 8863h 4500 |1.91238 eps |4.51832 gaey {1.86146 oda |7.01760 =uce | .M861B6 1eso0 | 3.44608 zvom
<130 | 881846 4484 |1.90539 o6 |4 hA1T1 86Q8 |).85803 41 |6.96411 5288 [ LGhs3s 1698 | 3 nigns weal
131 -677382 4428 |1 89845 ses | L Lises 9558 (1 @shop 988 |6.011k3 5188 | ygoonq lees 3.39245 2820
132 872958 4882 11 89157 ©B4 |k higlo G8¥00 1.%12& ®85 | 6 B5g55 BLIO | yg1p7s 1610 | 3 3zgox aseR
<133 | .86B562 4388 L) 80k73 O7B |h 37510 449 1) ghogg 833 (g a0l B083 | hoocss 1596 | 3731637 mses
134 .86ko0L 4824 |7 Br7o5 67™ | 34063 9398 |3 ghmg 930 |g, 4838 | L18072 1384 [ 3.31500 2908
.135 859000 4290 |1.87122 ées [4,30664 saso |1,84126 e=s |6,70853 4Bas k76488 1571 | 3,2099% =49
.136 835560 4288 |1.864%3 ees |k,2731h scoe |1.83798 e25 |6.6 4814 | 478017 1sm8 | 3,p6525 2408
<137 | .85133% 4324 |1.85790 ‘sse |5.2k0l2 oeass [1.83473 a2a {6,6115h 4744 | U7335G 1sés | 3.0h0gn 2388
.138 847110 4281 |1.85131 es4 |L.20757 o209 |1.83150 s=o |6,56410 487s L71813 1s24 | 3.2169% =063
.139 842919 4160 1.8M4TT eds |L.175H8 s1es [1.82830 aie £.51735 4809 | 470279 1823 | 3,19331 <830
.1k0 -836759 «iae 11.83828 s4s [£.14383 =120 (1.82511 als | 6,47126 4s4s | k68756 1310 | 3,17001 2207
J151 .83L631 4087 [1,83183 es1 [4,11063 @078 [1.82166 S14 |6.42%83 447e [ LG7ohg 14ee 3.1h704 2208
142 -830534 4087 [1.825k2 8as |L,08185 20se [1.81882 811 16,38105 <41s | L657h7 1487 | 3,1oh3g 2ms4
.43 . 826467 4087 |1.81906 e51 [h,0514g =2ees |1,81571 20w |6,33680 4855 | ,L6kaco 147s | 3,10208 2202
L1bh 822430 <006 |1,81275 a27 JL.02155 =2esc |1,81262 007 |6,2933k 4@e4 | L6278k lies 3.08003 2174
L1453 B18hok ao7e 11.80648 ees [3.99201 =s14 1 80955 @05 | 6.250L0 4285 | k6131g 1453 | 3,05831 2143
.1k6 .BLLLLE aeds |1,80025 819 |3.96287 =e878 |1,80650 808 [6,20805 4177 | 459864 1440 | 3,03688 =u1s
1h7 -810498 2smo | 1,79406 815 |3.93h11 =2e2e |1.803k7 800 |6,16628 4121 | LxByo1 1438 | 3,01575 aoes
.148 8065768 sse2 |1,78791 610 [3.90573 2800 [1,80047 288 |6,12507 4086 | %6988 421 | 2,gokod 2087
.1k9 802686 a6%4 |1.78181 #oe |3.87773 a7es |1,797h8 avs | 6,084k1 4olo [ Lmsms7 14z | 57433 2030
.150 .798822 assse (1,77575 808 [3.85008 2728 [1,79452 2es | 6,04431 s8se | 454155 1401 | £.95Lk03 2008
151 .T94986 8809 |1,76972 s8p |3.82080 2883 |1.79157 282 | 6.00473 6808 | L5o7sh 1sez2 | 2,53400 1977
.132 | 791177 eree [1,7637h ses [3.79587 =2ese (1.78855 280 [5,96567 S834 | .L51362 188l | 2,91423 1ssl
<133 787394 a7se |1, 75T79 s | 3.76928 asae [1,78575 =289 |5.92713 Seo4 | Lhgof)l a7l 2.69472 1020
J15% | 783638 8780 |1.75188 =87 | 3.7h302 =82 |1,78286 =2ss [ 5,B88309 o7ss | 448610 les2 | g, 8T5hE 18Ol
155 .T79908 8705 |1,74601 =83 | 3,71710 2580 [1,76000 =285 |5.851%4 3708 [ 4470k 1e32 | 285645 1877
.156“| 776203 @78 | 1.75018 =80 |3.60150 =eses [1,777a5 =es | 5.814k8 esse | 445856 1s4s | 2,83768 18ma
15T | .TT72325 2856 | 1,73438 578 | 3,66601 2487 |1,77432 281 |5,77789 od1s | Lih553 1233 | 2,61915 1830
.158 .768871 %828 |1,72862 =72 |3.6h10%F =2«e6 |1, 77151 =79 | 5.7h176 o587 | 443200 1824 | 2,80085 1807
2139 .| .7652h2 2604 [1,72290 =88 [ 3,61658 2437 [1,76872 278 | 5.7 ase2 | L4 1314 | 2,78278 17Ts4
.160 .T61638 _ 1.71721 3.59221 1.7659% 5.67087 .4ho582 2.76494
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. TABLE II.— CONTINUED
’ [ 4
% g(t) h(t) 1(t) I(t) k(t) 1t) n(t}
Y »160 1 761638 sseo| 1,7072L ses| 3.59221 =2407| 1.7659% zvs | 5.67087 s47e | JLhos582 1sce 2.7649L 17ez
161 | \758058 ess7| 1.71156 sez| 3.5681k =s78| 1.T6319 274 | 5.63608 s4ias U39276 1207 2.7ThT732 1741
<162 J75h301 asaz| 1.7059%k swe| 3.54436 =zaso| 1.76043 =272 | 5.60173 eaea | 437979 1ass 2.72991 1128
<163 ) 750969 ss10| 1,70035 sss| 3.52086 2s2z| 1.75773 =271 | 5.56780 ass1 | 436691 1zm0 2.71272 1ess
6k | LTHTESG  s4ms| L, ss2| 3.5976hk 22es| 1.75502 288 | 5.53429 a1l | 435401 1270 2.695Th 1e7e
<165 | JTh3973 s4ss! 1.68928 - scs| 3.47h69 ame7| 1.7523% 287 | 5.50118 sz71 | 435141 1z 2.67896 1sm83
<156 | JTH0510 e4d1| 1.68380 =mas| 3.45202 2o42{ 1.7h967 oes 5.4684T az2o1 [ 432878 1osa| 2.66238 1saa
<167 | (737069 oars| 1.67835 =42| 3.42960 eoeis| L.J4T0L 2s« | 5.43616 s1ss 431625 1m4s | 2,65600 1819
168 ] 733650 sas7| 1.67293 sas| 3.40745 =2180| L.THhH37 =e=2 | 5.40423 eiss 430379 1288 | 2,62981 2600
169 | JT3025% gars| 1.66 s36| 3.38555 ates| 1.7klTS =zeo| 5. a118’| 4291kl 1229 | 2.6138) 1x80
«170 | JT26BT9 esss| 1.66218 se=2| 3.36390 2141| 1.73915 =2s=s 5.3k150 soe1 | 427912 12 | 2.5801 1sea
I7L | .723526 sgan| 1.65686 sao| 3.342US 211e| 1.73656 ose | 5.31069 aoss | 526891 1214 2,58238 1s44
. JA72 .7122?3.33 8311{ 1,65156 s28| 3.32133 =208s| 1,73398 =se | 5,2802h soio | hoshT7 1z0s 2.56694 1s27
73| W7 8200} 1.64630 s2¢| 3.300480 adew| 1,731k es¢ | 5.2%01h =97 JLokore lise| 2,85167 1s08
A7k | 713594 a=70| 1.64106 s21 3.27971 od4s| 1,72888 293 | 5,22039 2s4r 423074 1180 2,53658 1482
175 | 72032k s24e| 1.63585 =17| 3.25925 =2024| 1.72635 =2s2|5,19098 asor | 421884 1lsa 2.52166 147s
- JA76 | JTOT0T5 s228 | 1.63068 =as| 3.23901 soo2 1.72383 =249 5.16191 =875 | 420701 1175} 2,50691 2458
177 | «703846 @208 | 1.62553 =12| 3,21899 1sso0| 1.7213h =49 | 5.13316 2m42 A19%26 tisa | 2,hg233 144s
<178 | 700637 s1me| 1.62041 sdo| 3.19919 1ss=a| 1.71885 =247 | 3.10k7h =slo k18358 1180 | 2.k7750 14z
<179 | J697h48  s170| 1.61532 soe| 3.17961 1eam| 1.71638 o4e | 5,0766h =271 L7166 11=4 | 2,.56%6% 14l0
180 | .694278 s1si| 1.61026 s04| 3.16023 1917| L.TI392 244 [ 5.04885 =v4a | LA1604% 1146 2.4ho54  138s
181 | 601127 eloz| 1,60522 sool 3.1%106 1ess| 1,711h8 =8| 5,02137 2727 | 414898 1las 2.435%59 1380
182 ?&”{%ﬁ s112} 1.60022 4se| 3.12210 1s78| 1.70905 =241 | h.99ke0 =mess | .k13759 1122 2.42179 1sec
W83 | . 3 sos4| 1.59523 4es| 3.1033% 1es7| L.70664 240 | h.96732 2ese | 412627 1125 2.40815 taso
L18L | L681789 core| 1.59028 483 3.084T7 1&s7| 1.70k2k =2es| L.SUO73 2828 [ 411502 111s| 2,39465 1laas
<1851 .676713 ©os7| 1.58535 4e0| 3.05640 1ais| 1.70185 =2as | 4.Qihkhk zeoz | .41038%k 1112 2,38130 1321
<186 ) 675656 a0as | 1.58085 4a7| 3.0882) 17vs| 1.697 cos | 4.888k2 amre 509272 11o0s | 2.36809 1307
. <187 [ (672617 2022] 1,57558 4% 3.03022 1781| 1.6G711 =235 | k,B6p69 2548 408167 10se{ 2 3s50p 1es3s
2188 | .669595 8008|1.37073 453| 3,012kl 17s3| 1.6G476 =zss | 5.83723 =s1e WLO7069 1082 | 2.38209 1280
A8 . 92  2888) 1.56590 <sc] 2.95%T8 LI74s| 1.692k3 20a | 4.8120% 2432 | JHOS9TT 10as 2.32929 1286
<190 | .663606 268{ 1.56110 477| 2.97733 1727 1.69010 =2e1 | 4h.78712 =es L0892 1078 | 2,31663 12ws
4 <191 1 .660637 2esL] 1.55633 478 2.96006 1710 1.68779 =229 | 4.76246 =<0 | 103813 2072 2.30410 1z40
<192 | 657686 2805| 1.55158 47a| 2.94296 1spa| 1.68%50 soon | 5.73806 2415 L027hl 1ces | 2,20070 1zev
<193 | L65hT50 2818 | 1.54685 47o| 2.92603 1s7s| 1.68321 z2e7 | k.T7139L 2380 B01675 1ceo | 2.27943 1214
- JIoh | .651833 2800 | 1.5k215 4sa| 2.50927 1eso| 1.6809% =zze | h.65001 o2ses B00615 r0m4 | 2.26729 1208
.195 | 648933 =2sss | 1.53747 4e5 | 2.89268 1e4s| 1.6T868 zzs | h.66636 =241 +399561 1o4s | 2.25526 1lss
. 196 | .6h6OL8 2ses | 1.53282 464 | 2.87625 1eza | 1.67643 az¢ | 4.64295 esav 2398513 1041 | 2.2k337 1i7s
<197 | .6h3180 =2es1 | 1.52818 4eo| 2.85997 1et1 | 1.67419 =2s | 4.61978 228« 397472 1008 | 2.231% 1268
J98 | . 2837 } 1.52358 439 | 2.84386 1ses | 1.67196 =z=z2 | 4.5968k 2270 | .396436  10m0 2,21993 11s=s
<199 | L63Th92 =2e20 | 1.51899 <=s| 2.82790 1mso | 1.66975 a=1 | 1.57h1k 228 | .3 loz¢ | 2.20838 1143
. +200 | (634672 2804 { 1.51kk3 4s¢ | 2.81210 1583 | 1.66754 =2ie | b.55166 eass | 394382 1ois | 2.19695 111
201 | .631868 a7es | 1.50989 4se| 2.79645 ism1| 1.66335 =zis | h.3520hl =2z0s | 393364k lole 2.1886hF 11z
<202 | .629079 a77s | 1.50337 4=mo | 2.7809% 1sas | 1.66317 =1e | k.50738 atsaz 392352 looT | 2.17hk3 1llos
.203 | 626306 27=s l.ﬁgﬁ:‘({) 447 | 2.76559 1s22 | 1.6610) 218 | k.48556 e1sma | 391345 1001 | 2,1533% 1losa.
204 | 623548 o74s | 1. s | 279037 isor | 1.65885 z1s | 4.k6397 =21as | .3503 895 | 2.15235 loes
205 | 620805 720 159194 «4a | 2.73530 14es 1.65670 a14 | B.kA238 211s .389349 8o 2,187 1077
206 | W6 orie | LABT5L (1 | 2.72037 1479 | 1.6%k 212 | b.421L0 207 | .3883%9 sas | 2.13070 icer
<207 | .61 sags | 148310 (a5 | 2.70558 14es | 1.6528k 212 | L.BOOU3 zo77 | .3873TL w78 | 2.12003 10m7
208 | 612666 2ses | L.ATBTL 4a7| 2.69093 14s2 | 1.65032 210 | k37966 2057 | 386395 974 2.10946 1047
209 | .609983 as7o | 1.UTA3% «ss | 2.676kL 14s0 | 1.64822 208 [ k.35509 =oss | .38542) ses [ 2,098g99 1037
+210 | 607313 agss | 146999 4doz| 2.66202 1426 | 1.64613 =208 | 5.33871 =zoia | .384ks53 9e2 | 2,08862 1027
211 | . 2640 | L.E656T a1 ]| 2.64T76 141s | 164405 =207 | k.318%3 1ess | .383450 o8 2.0783% 1017
212 | 602018 2e27 | 1.46136 428 | 2.63363 100 | 1.6K19T 208 | h.29B855 1eso | .382532 ©s8 | 2.06818 1008
«213 | 599391 2e12 [ L.A5TOT 427 | 2.61963 1see | 1.63991 aos | k.27875 1wea | 381579 o48 | 2,0%810 sse
+21h [ 596779 2mps | 145280 42s | 2.605T5 1a7s | L.63T85 204 | k.25913. 1s4s | 380631 942 | 2.0481L ses
215 1 59h180 2sss [ 1.54855 <23| 2.50200 2083 | 1.63381 =204 | 4.23970 1e2s | .379689 828 | 2.,03822 peo
<216 | 59159% 2s71 | L.BhL32 421 | 2.57837 1asi | 1.63377 =0z | h.22045 1sor | 378751 seos | 2.028k2 or2
217 | .589023 =2smss8 | L.UAOIL «1o| 2,%6486 1a4o} 1.63175 =201 | .20138 1ss0 377818 see7 | 2,01870 pe=a
<218 | 586465 2ses | 1.335%92 <1s| 2,551k6 1a27 | 1.6297h =200 | 5.182%8 1s72 | .376891 s®2s 2.00908 s=«
" 219 { 583920 2maz | 1.k317Th «1s| 2.53819 1a1s | 1.627Th =200 | 4.16376 1ass | .375968 wis 1.9995% B4s
200 | 581388 | 1.2755 2.52503 1.6257% BLks21 375050 1.99009
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TABLE ITI.- CONTINUED

t g(t) h(t} 1(%) J(t) x(t) 1(t) n(t)
.280 [.450063 1ses | 1.20707 as27]{1.89990 ez7 1.520M2  1s3) 3.27966  11ss| .327538  ees|1.5861% =ao
281 |.BL8167 1ess| 1.20380 azs|1.89163 azs 1.51917  1mej 3.26433 112s] .326750 eas 1.55035 =s7e
282 | khERT9 1879 [ 1.2005% azs|1.88340° eiv 151764  1s4] 3.25308 1127 326065 eaz|1.53459 <72
/| -283 [Lhhhboo 1s7i| 1.19729 a2« 1.87523  =11]| 1.51610 1sef 3.2E191  110q] 325 o7 1.526887 =an
28k 1.852%29 18s3) 1.19405 @ze|1.86712 aar 1.51558  1s2{3.23082 110 . e77| 152319  se4

t
-205 |.Mh0BEE 1ess| 1.19083  821]2.85905 @01|1.51306 1s2{3.21980 108 . 324026 873|1.51T55  sss
-286 [.438611 1g47| 1,187 21| 1.8510% 7os|1.5125%  1s1 3.20887  1o0bof .323353 @71|2.51196 =g
.287 |.h3696% 1g39 | 1.185k1  am1p(1.8%309 o1 1.51003  1m0] 3.19801 107e| .322 sea|1.50640 sxs
288 |.535325 1s32| 1.181220 e18[1.83518 7es 1.50853 1s0] 3.18723 107! 32201k  ems 1.50087 =48
.289 [.433293 1s2a|{ 1,1780k s17 1.82733 781)1.50703 148 3, 17652 1o0ea| ,321345 ess 1.59539 s«
290 {.k31470 1m1e | 1.1TUBT aae 1.81952  77=[1.50%5% 140 3.16589 10ee] 320686 eso|1.4899% =meo
291 |.b2965hk 2808 | 1.1TATL ais 1.81177 71, 1¢8} 3.15533 1o48| .320026 ws=s(1,48k5k sas
<292 (.527846 1800 | 1.16856 @m14|1.80k06 ~ma 1.3025T7  14e| 3.14k8%  1041| .319370 e=s|1.57916 sas
293 |.426056 1782 | 1.16582 m1s{1.796%0 7s0 1.530109 147} 3,13443 10ss| .318715 es1(1.57383 sso
29k [ holosk 17ms | 1,16229 #12)1.78880 7me 1.h996e  14e] 3.12k08 10z7| .31806k exs 1.46853  =sas
295 [.422469 1778 1.15917 12| 1.7812k o=z 1.49816  14s]3.11381 1020] .3LTHIS exe 1.46327 sas
.296 1.b20691 1770 | 1.15606  @10|1.TT372 748 1.k96T0  146]3.10360 1014| 316769 s 1.4580k =19
297 1818921 1782 | 1.1%296  goo|1.76626 74z 1.k552%  14m] 3.093%7 100s| .316125 ae<1 1.45285 =me
-298 |.MITI59 17sa | 1.13987 oce|1.7588%  7mr| 1.59379 144 3.08351  1000{ .31548% eas|1.4h769 =iz
299 [.k15503 1747} 114679  ao7{1.T5LET7 7as 1.h9235 144} 3.073k1 sea | ,31B8HE  ema 1.kk25T7  sos
-300 |LU13656 1741 | 1.IM372  mos|L.7HAIN  7oa|1.k9091 1.4 3.06348 pa7 | .314210 e8a [1.537R8  soe
301 [.113915 1733 { 1.18067 gos|1.73686 e 1.k8947  14s[3.05361 gre | .31357T as1 1.k325%2 w02
2302 |.510182 31796 | 1.13782 m04|1.72962 7s0| 1.14830k 142| 3.04382  g74 | .3129%6  e25|1.%2TH0 oo
-303 {.4OBYSE 1719 [ 1.13858 o0gl1.TRl2 1| 1.486% 142| 3.03408 87 | .312318 w8 |1.422K1 4pe
-30h [LA306T37 1712 | 1.13155 moz|1.71%28 711|1.48%20 14s 3.02k41  pmo | .311603 25 |1.51TAS  4e2
.305 |. 1704 | 1.126853 @o1]2.70817 7os|1.L8378 141 3.01481 e54 | ,311070 e2a|1.k1253 488
306 [.k03321 1mgs{ 1.12%52 soo|1.70111 7oz 1.k8237 140| 3,00527 se«a | 31049 e1s 1.h0T6h 488
.307 [.4O16R3 1em0 | 1.12252 zes 1.60509 88 1,48097 140|2.995T9 w42 .309831 els{1.40078 483
-308 |.399933 1eed | 1.11953 =298|1.68711 as« 1.X7957 140[2,98637 wse | 309215 e1a|1.39795 4s0
-309 1.3582k9 177 | 1.11655 =288|1.68017 ess 1.47817 139 2,97T701 s==2% | .308602 elo 1.39315 477
-310 [.3965T2 1s7c | 1.11357 2ee|1.67328 ess|1.k7678 130 2.96772 82¢ | 307992 0% [1.38838 <7<
+311 (.394%902 ‘1ses | 1.11061 =8s|1.668L2 eel 1.bk7339 138{2,95648 17 | ,307383 soe 1.3836k 470
-312 1.393239 1ass | 1.10766 28 11.65961 77| 1.kThOL 1s7|2.0kg3) sr2 .306TTT e03 [1.37894 4ea
2313 {.391583 1e4o | 1.1057L =283)1.6508L e74 1.h726k 138 2.94019 ®0& | 30617h  so2 1.37k26 484
.31k 1.389934 1e4s | 1.20178 2s3)1.68610 ees 1.k7126 12812.33113 00 | 305572 ses 1.36962 4s2
2315 1.388291 1sa7 | 1.09885 =z02{1.63941 aas 116990  1s7(2.92213 es¢ | .30497% =87 |1.36500 <se
.316 [.38665k 1828 | 1.09593 a2 1.63275 @es1|1.46853 1as]2.91319 ase .308377 o84 [1.360%1 «=e
317 {.385025 1s2s | 1.09302 20| 1.6261k  aese 1.56718 18s|2.90k30 ssa | .303783 =sz 1.35585 ass
.318 |.383h02 1s1e | 1.09012 2 |1.61956 em 1.56582  1as{2.89547 77 | .303191 s=so 1.35132 4so0
319 [.381786 1610 | 1.08723 zes|1.61302 aso 1.56MT  124]2.88670 872 302601 sxr [1.3k682 448
-320 1.380176 103 | 1.08435 2o7|1.606%2 e47|1.R6313 1s¢ 2.87798 ee7 | 30201k m8s [1,3h03%  44s
<321 |.378573 1ss7 | 1.081k8 g7 |1.60005 m«2 1.56179 134|2.86931 se1 | .301409 ses 1.33790 442
322 |.376976 1m0 | 1.07861 oax |1.55363 e4o 1.56045 1as|2.86070 s&=s | ,3008%6 s=saz |1.33348 <os
+323 1.375386 1me¢ | 1.0T576 o8s | 1.58T23 eos|1.45912 1ma}2.85215 as1 -300265 578 [1,32509 437
328 1.37380@ 1476 | 1.0T291 g, [ 1.58088 oz L.U57TT9 1a32|2.8%36L ads | . s78|2,32472 433
-325 [.37222% 171 | 1.07007 =2as|1.57k56 eze| 1. B564T 132(2.83519 ee0 | .209111 =74 [1.32039 «s=
-326 1.370653 1mes | 1.0672k aas | 1.36&828 ees | 1LU5515 161 {2.82679 ead | 298537 =72 (1. 31607 428
-327 1.369088 185 | 1.06hk1 2a1 | 1.56203 ezz | 1. 4538L  1a2!e,81845 sac | 297965 =70 |1. 31179 <28
-328 |.367529 1gss | 1.06160 ze1|1.55581 e1a|l. 45253 121 (2.8101% a2 | .297355 ses |1. 30753 423
-329 1365976 1se7 | 1.05879 o7e|1.54963 e1c | 1.55122 1ac 2.80191 ez20 | 296887 wes [1.30330 <21
.330 [.363429 1x40 | 1.05600 =zvp | 1.543%9 e21 1.b5992 129 [2,79371 e1¢ | .206062 s=ac |1. «18
<331 .36 1s3¢ | 1.05321 o278 | 1.53738 go7|1.54863 2140 2.735T7 e10 | .295699 ss2 91 4le
-332 1.361355 1m25 | 1.050k3 278 {1.53131 sos 1.4k733 120 2,7T7747 eos | .265138 =m0 1.29075 4is
+333 1.359626 1522 | 1.0MT65 a7s [1.52526 eol | 1.4k60E  12a|2.769%3 aoo 294578 ssT [1.28662 <11
+33k |.358304 1s26 | 1.04389 o7s 1.51925 so7 |2 MELT6 1z2e|2.761k3 78S | .o0h0R1 =ms 1.28251 «<os
-335 [.356788 1s11 | 1.04213 o3 |1.51328 =es|1.hk3k8 1ze 2.75348 780 | .293466 =s2 [1,27843 4ce
[ -336 355277 1so¢.( 1.03938 =27« | 1.50733 msz | 1.Lkk2so 1271 2.7h558 788 | 20201k sBL |1,27437 404
+337 |.353773 1488 | 1.0366% 274 | 2. 501&2 ses [ 1.kh093 127{2.73772 7m2 | 290363 =48 |1.27033 o1
.338 Th 1492 | 1.03390 z7=2 | 1.k ses [ 1.k3966 128 |2.T2991 77s | .29181k =7 |1.06632 ses
339 [.35078€ 2487 | 1.03118 o272 | 1. k8969 saz | 1.h3840 128|2,72215 71 | .291267 =«= 1.26e3% 297
N .350 {.3h9295 1.02846 1.k8387 1.k371h 2, Tlhbk 250722 1,25837
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TABLE IT.— CONTINUED

NACA TN 27hk

b g(t) h(t} 1(t) (%) k{t) 1(t) n(t)
.3%0| .389295 141 |1,028%6 =271’ | 1,58387 =7e |1.43714% 1ze|2,Tikik 7es |,200722 s421,25837 @84
SR L3RT8LE  ae7= ) 1,02575 =270 | 1.k7809 =76 | L.43588 12s[2,70676 ‘ree |,200180 =41} 1,254k3 ase2
.34k2] 346339 1489 [1,02305 =270 1.47833 872 | 1,k3k63 1es|2,69914 7ms | ,289639 sas| 1,25051 aas
3431 L384B70 1484 [1.02035 268 | 146661 370 [1.43338 124 [2,69156 . 7s4 | ,289100 s3T| 1,2k662 as7
L34k 33406 1488 1.01766 ase 1.5609) s=ee | 1,h321h 12s5}2 68402 748 [ ,288563 =as|1.pkors ess
345 (341948 1458 |1,01498 es7 | 1.45525 =e3 |1.43089 12e|2.67653 745 |.2088028 s03|1,23800 ass
J3HE[ 340LGS 1448 [1,01231 asr | 1,LAG62. 581 |1.L42066 124 2.66908 740 | 287495 =81 | 1.23%07 es2
JHT{ L335049 1642 1,0096% ees | 1 Lkhol ws7 |1.LeB8k2 1me(2,66168 Tus |, =20 |1,p3126 =ra
348] 337607 1435 [1,00699 =ees | 1,L438%h ssa|l.le7e0 1am|2.65k32 Tem | 28635 sar|1,207Th8 ave
.349| .336172 1430 |1,00434 =es | 1.,43289 sgel.bhesg7 1e2(2,64700 728 |, s26|1,22372 574
«350] .3347h2 1428 |1,00169 ess | 1.42737 =40 |1.L2L75 lem|2.63972 e |.285382 s2s1,21998 a7e
W351) .333317 1418 ,9990%6 2mzs | 1.42188 =«e)1.k23%3 121 2,63248 719 |,284859 s=22|1,21626 8T
2352 .331898 1424 996527 es2: | 141642 =4 |1.42232 122|2,62529 Tis |.284337 sle|1,21256 oss
.353] 330484 1408 ,993 2els | 1,41099 =40 |1,42110 "120|2,61814 712|,283818 sls|1,20888 oss
35k ,329076 1403 | ,$91191 seor | 1.k0559 mas|1,L1950 1e1|2,61102 707 {.283300 Sl&}1,20522 083
355 327673 1ess| .98858% 2s01 | 1.40021 sas|1.%1869 120]|2.60395 vos|.282784 mi4|1.20159 sea2
356| 326275 1302 .9B5983 zmes | 1,39486 smssz2|1.k17h9 118|2,50698 oo |.282270 s1s| 1.1 859
.357] 324883  1287] 983390 =mar | 1.389%% =30 !1.41630 1po|2.58992 eas .2817% =11 1.191;% ass
.338| .323496 1mer| 980803 as7e | 1.3832h  ser{1.41510 118]3.58297 esi |.2812 sos| 1.1 asa
355| 322115 1e7v| .97822%k asva | 1.37897 sed|1.41392 - 119|2.57606 ess|.280738 mor|1.1872k ass
360 .320738  1s7i| 975651 eses | 1.37373 =21 | 1.41273 118{2,56918 wmo¢|.280231 mos| 1.18371 o=z
L36L| 319367 1mes| .973085 =zsss | 1.3 s1e| L.41155 11s|2.5623%F e79|.279725 so0s|1.18019 oso
362} 318001 1zei| ,970 2smo | 1.36333 s17|1.41037 117{2.55555 we77|.279222 =02 1.17669 o<1
,363] 316640 1ass| .96797H eses | 1,35816 =10 1.40920 11s| 2.54878 s72|.278720 mool 1.17322 a4s
J36L | (315285  1es1 (965429 emab | 1.35303 sim| 1.20802 11a] 2.54206 ese|.278220 4pa|l,15976 844
.365( 31393k  1o4s| ,962890 =283z | 1.34T91 mos | 1.B0686 117| 2,53537 wsas|.277722 4ee| 1,16632 s42
3661 312589 1e4o0| .960358. emes | 1.34283 so7|1.40369 11e| 2.52872 ee1|.277226 4= 1,16290 o4
L367| .311249  1ses| 987833 msie | 1.33T76. soa|2.h05%3 11e|2.52211 @ss|.27673L <asf 1,25949 sos
W368) ,30991k  1m81| .95531hF asi2 | 1.33273  s=oe|1.L0337 11s)2.%515%53 aes« | .2762 4p2| 1,25611 as7
.369) .308583 1mes| .952802 zsos | 1.32772 «es|1.B0222 11sf2.%0899 es1|.275746 4pa| 1.1527k as¢
.370| 307258 1azo .9E0296 2468 | 1.32273  4a7|1.40107 11s] 2.50248 ea7|.2752 488 1,1h0h0 ass
L3TL| 4305938  1mas| LGWTTOT oasa | 1.31776 <84 1.39992 114| 2.59601 exs (271+769 487 1,14607 @sa1
372 304623 | 1s11| (94530 24me | 1.31282 481 1.39878 11s| 2,48958 eso|.274282 4s4|1.14275 sac
L3731 .303312 1co0s| 942818 2¢m0 | 1.30791 «op|1.39763 11a| 2.48318 msav|.273798 484|2.13946 eor
3Th| ,302007 1s01) ,9%0338 2474 | 1,30301 488)1,39650 114|2,47681 esa],2733Lk 4a1|1,13619 a=s
L375] L300706  1zse| .53T864 eem7 | 1,29815 ¥ion 1.39536 11} 2.k7048 men.272833 480 1,13293 ses
L3761 299410  1mso| 935397 aez | 1.29330 4s2|1,39%23 11s]2,46418 m2e|,272353 478| 1,10068 o2
J377] 298120  1es7| .932935 =¢34 | 1.288k8 «eo|1,39310 1lz2|2.45792 w8ad|,271875 478|1,12646 621
L3781 296833 1aB1| 530481 2449 | 1.,28368 47e|1.39198 112|2,k5168 ®8|,271399 475|1.12325 M0
379 295552 1a7a| |, 32 2448 | 1,27890 475 1.,39086 1lm| 2 hhshg e17| 070024k 47| 1,12006 8T
.380) 294276  1272] ,925590 =4ss | 1.27k15 473 1.3897k  11e| 2.43932 a10|.270450 «72]1.121689 ais
3811 29300k 1287 .92315h% 2491 [ 1,26042 471{1.38862 121 2.43319 e10].269979 470} 1.11373 s14
382 | L29L737 128s| ,920723 e424 | 126471 4ms|1.38 211| 2,42709  ®07|.265%09 4es| 1. 312
.383| 290474 1e2s7) .918299 2418 | 1.26002 4e7)1,38 110| 2.42102 sos | 269040 _4e7 I.W 811
38k | .28921T 12sa| .915881 2412 | 1.25535 4e4[1.38530 111]2.k2498 600 |.268573 «es}1.1036 oow
385 ] 287964 1248 ,013469 2408 | 1,25071 4ee|1,38419 110{2,k0868 597 |,268108 4s4f1,10127 b8
386 .286715 1z4sf .9 3 2400 | 1,25609 4¢0[1,38309 1os|2,k0301 se3|,26764h 483)1,09819 oos
.3871] .28 1e40| . 3 2884 | 1,2h1h9 4%8(1,38200 110{2,39706 99l |,267181 461[1,09513 o4
.388 | .284232  1mse | 006259 &ses | 1,03691 4m811,38090 108!2,39115 s88],266720 438|1,09209 @03
389 . 1200| ,903881 2382 | 1,2323% 434[1,37981 108|2,38527 =85 ,266261 438|1.08906 301
.390 | 281768 22| 901499 =a77 | 1.22781 4m1|1.37872 1o0s|2.37942 ss2 |,265803 4ms| 1,0860% 800
.391| .2805k2  ieer| ,899122 2a7) | 1,22330  430|1,3776% 108[2,37360 =78 .%W 45| 1,08305 =as
L3921 .279321 1217 ,8967SL =mass | 1,21880 | <48 1.37656 200]2.36781  s7s|. 92  438| 1,0800T =7
<393 | 27810k 1212 854386 aase | 1.21k32 s |L1.37%8 108]2.35205 s7e|.26h439 4m2|L1.0TT10 =Bs
3% | 276892  1a07| 892027 2ass | 1.20987 <44 |1.37440  107]2.3%632 570 |.263387 430(1.07H15 =84
395! 273685 1mos| ,88967h esds | 1.20543 441 |1.37333 107(2,35062  ses |,263537 +442|1,07121 =ee
395 .27 1188 | .B87326 aesdz [ 1.20102 440[1.37226 107|2.34404 =es |.263088 «4m]1,06829 =281
397 .273283  119m ] .864984 2as7 [ 1,19652 4e7[1.3TL19 10e|2.33930 se2|.262640 44e[1,06%38 aso
.398 1 .272088 © 11p0) ,8B26RT as3ar | 1.19225 4es|1,37013 108 2.33368 ;3 L6210 444 | 1,062k =288
W399 1 .270858  1i1se{ ,880316 a2sas | 1,18789 483|1.36907 1os(2.32810 261750  443]1,05961 =288
koo | 269712 8T7991 1.18356 1.36801 2.32254 261307 1.05675




NACA TN 27hk

TABIE II.— CONTINUED

t g(t) h(t) i(t) J(t) x(t} 1(t) u{t)
oo |.269712  11m1|.8TT9SL =2s1e | 1.18356 422 1.36801 1om| 2.3225% ss3| (261307 442 1.05675 =28s
Ao |.268331  1177|.875672 2s15 1.1792%  4so 1.36696 10e} 2.31TOL s=a | -260065 440 |1.09350 284
Moo | 267358 117s].873357 =209 |2.17hok  4em | 1.36590 1os| 2.31150 =67 .260%25 483 |1.05106 282
k03 | 266181 118a|.8T108 osos [1.17T066 4ze | 1.36485 1o« £2.30601 =45 | -299986 aa7 J1.0k82k  ze:
Jhok | 265013 11es|.B6874S zass {1.16680 «2«e | 1.36381 10s 2.30058 =42 | .259549 <08 [1.045%3 278
Jbos | 263888 11e0|.8664MT 2282 |1.16216 «pe | 1.36276 1o4| 2.29516 sev ) 250113 433 1.0426k  =z7e
k06 | 260688  11ms|.868155 oma7 |1.1576% <21 | 1.361T2 104 | 2.20976 s3e .2%B86T8 433 |1.03986 a77
JROT | 261532 1im1].861868 peme |1.15373 418 | 1.36068 10 2.26440 s=ms | 258285 432 |1.03709 27s
Jho8 [ .260381 11esf- op7e |1.18955 417 | 1.35365 104| 2.279086 ss2| .257813 430 1.03k3k =274
409 | 259233 1148].857310 mevz |1.14538  ais | 1.35861 1o0s| 2.2737Th s2s | .257383 428 1.03160 27
410 |.258090 118 |.855038 zzes |1.18123  «1s | 1.35738 1o=| 2.26845 sas | .25696h <28 1.02887 ar:
M11 |.2%6G51 11es|.852TT3 zaze1 |1.13710 <12 [ 1.35656 10a] 2.26319 =524 256526 427 |1.02616 =70
e |.25%816 . 1131).850512 sess [1.13298 10 | 1.35553 1oz| 2.25795 =21 .256092 428 [1.003%6 =zse
413 | 25685 | 1127].6H805T a2sso {1.12888  4ce | 1.35k51 1c2 2.052Tk =19 | .2556Th 425 |1.02078 =2=8
1k |.253558 1128 (.BH600T 22ds [1.12580  <os 1.35349 102| 2.2%755 sie| .255251 <as 1.01810 =28s
Jb1s | .252k35 1118 1.843762 2240 1.1207h 404 | L.352BT 101} 2.2%239 = ,254828 421 |1.015kk =283
. 416 | 0251317 111m].8k1522 ezes | 1.11G70 408 1.35146 01| 2.23726 =12 | .25hHOT <20 [1.01279 2s3
JB1T |.250202 1111 .839287 =2es [1.11267 4ot 1.35045 1o1] 2.23214 som | .253987 418 1.01016 =2=2
418 | .2hg091l  1106(.837058 2ees [1.10866  ass' | 1.3495%F 101 2.00706 sos | .253569 <17 |1.0075% as1
.19 | .2h7985 110a|.834833 =zeis |1.10%6T7 =ss 1.348k3 100| 2.22200 so4 | .253152 4ie 1.00493  =zeo
k20 | 286882  10me|.83261k @215 [1.10069 ase | 1.34733 100 2.21606 =az | -252736 41s [1.00233 a=ms
421 |.245783 1cos{.830399 =2pos [1.09673  ase | 1.34643 100 2.2116k 433 | .252321 <13 | 999735 asrs
koo | .ohLEBB 1000 |.B28100 zgos | 1.-09279 sss | 1.34543 100 2.20696 <s7| .251908 412 + .99TI]2 2me0
k23 | .223568  1loar|.825985 2298 [1.08686 @8l 1.3%5k3 88 | 2.20199 <8¢ | .251h96 4o | .GSh6l2 =m4e
kok | 282511  ross |.823786 =1es |1.08495 sse | 1.3k34: e | 2.19705 482 .251086 <10 | .992063 2337
425 | .2h1428  107e|.B21%91 2190 [ 1.08106 38s 1.342h5 @8 | 2.19213 490 | .250676 408 | .98G526 m
426 | .2ko3kg 2076 [LB19401 =185 | 1.0OTT, aaa | 1.34146 s | 2.13723 487 | 250263 407 587002 asis
2T §.239273 . lor1|.817216 2178 1.073&3:2 asss | 1.3k048 e9 | 2.18236 485 | .2k986L 408 | . 2501
428 | 238202 © 1o0ea |.81503T =175 | 1.069%7 283 1.339%9 S8 | 2.1TT51 483 | .2k5k55 404 .581938 2439
k29 |.237T13h  10ss . 2171 §1.5655 s82 | 1.33851 se | 2.17268 480 | .2k9051 403 9TGhe9 =473
k30 |.2360TL 1061 [.810691 =ei1ss |1.06183 =so | I1.33753 87 2.16T88 478 | 248648 402 | 9TTCRL =486
331 |.235010 1omm |.808525 miso |1.05803 ovs | 1.33656 se 2.16310 478 | 2%B246 401 | GTHSES 2455
430 [.233655 1083 |.806365 =1sa |1.0542hk  e7e | 1.33558 =7 2.1593% 474 | .2578k5 sse | .9T21C0 2444
433 |.230008 1048 |.004209 =21m1 [1.050%8 s7e | 1.33461 e7 2.153650 a7m | .2kTHLE ase | 969656 =aesz
k3% | 231858 104s |-B02058 2147 |1.0B6T2  avé | 1-3336h we | 2.14588 4ss 2l7oNT esT | LGET22h =2l
k35 |.230809 1041 {.799911 2141 |1.Ch258 s72 | 1.33268 s 2.1kho0 488 | .2h6650 sse | .G6R803 2¢lc
h36 | 229768 1oss |.T9TTT0 21se |1.03926 so72 [ 1.33172 87 2.13552 4es | .2k625k as< .562393 2399
k37 | .226730 2os¢ [.795632 =1se |1.03555 ses | 1.33075 es 2,13487 «<es | 2850560 ame .G5995h zses
1438 | 227696 1080 |.T93500 =eies [1.03186 sss | 1.32980° &6 2.1302k 481 | 2hShE6 se= | .95TE0S asTe
k39 1008 [.T1372 =214 |1.00818 - ses |1.3288k e 2.12563 4=a | 24507k 88l 955230 2387
JMho f. 1ozz |-TBS2k8 =211a |1.02k52 sss | 1.32788 ss | 2.12105 4s7 ok%683 sso | .952863 =293%
bkl | 2okE18  1omo |.TBTL30 211 |1.02087 sss [ 1.32693 es | 2.116k8 s« | .2kL293 sew 950508 2ms
ko |.223598  1ois |.785015 eice {1.01723 sz | 1.32598 s« 2.1116% 4ss | 24390k a3sa | .GR8163 2324
J4k3 | .222583 1012 |.TB2906 2105 |1.01361 ceo | 1. g5 | 2.107THL «s0 | .243506 =88 | .G85829 2324
ik 1.221571  1cos }.78080L aior |1.0100L ase | 1.32k09 o4 | 2.10251 448 .Oh3130 ses | .9k3505 =als
b5 ) .200563 1005 |.TI8T00 2o0s |1.00642 oss | 1.32315 sé | 2,00883 47 .2k27hl se4 | .GhI1G2 20809
JBLE | .219%58 1001 |.T7660k =zose [1.00284 sse | 1.32221 B4 2.09396 44+ | 252360 ses | . 2282
A7 | 218557 ey |.TTHS12 20e7 | <999RTD asds | 1.32127 s3 2.08352 442 | .2K19TT ea2 | .9 2on2
48 | 217560 ses | TT2R25 208s | 995726 asss | 1.3203k s« 2.08510 440 | 241595 osi | 934315 =2z
LBl |.216566  ge1 |.TTO3M2 zove | 992100 smas 1.310k0 ss | 2.08070 4zs | .2h121k 378 932043 =zee2
Jsa 215575 emr |LT68263 2074 .585667 asos | 1.3184T ws | 2.0763L 4ss .2h0835 878 929761 2a=2
Jim1 [.215588  saa |.766189 2070 | .985158 sess 1.3175% ez | 2.07T1G5 4s¢ | -2kONS6 s77 | 927529 ama2
52 |.213605 gao |.T6¥119 zoes | .982663 sesl 1.31662 sa | 2.06762 4s3 | .250079 sre | 325267 a2m2
53 | 212625 ore |.T620%% zoer | 978182 edes 1.31%69 sz | 2.06328 as0 | .239703 a7s .5923055 2222
45k | 211689 gra [LTS9993 =os7 _OTHTL3 sax= | 1.315TT sz | 2.05898 «2e | -239327 a7 .020833 =z=i2
455 | 210676 gro |.757936 eomz | -971258 sz | 1.31385 ea 2.05469 <7 | -238953 ars | 918621 2208
456 1.209706 pes |-75588k zoas | 967816 sizs | 1.31293 a1 2.05042 4«p= | .238580 s72. | .916K18 2182
57 | 208740 pea |-T53635 soad | -9GM30T sa1s [1.31202 a2 2.0461T 4ss | -238208 s7o0 | -91k226 2184
458 |.20TTTT eme |-THAT9L 2oso | -56097T2 seca |1.31110 o0 2.0415% 421 | .237838 ar0 | 912042 2174
559 | 206818 gwe |-TRITSL poss { -95736% saso {1-31020 1 { 2.037T3 410 J23THE8 mam | - 2164
-h60 | .205862 -THTTL6 954179 1.30929 2.03354 237099 -90TT0%
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NACA TN 274L
TABIE II.— CONTINUED
t a(t) h(t) 1(t) J(t) x(t) (k) m(t)
Ao | .20 g5z | . TUWT716 =eos2 | .95LLT9 eo77 |1.30929 ©1 [ 2.03354 418 | 237099 ©88 {.GOTTOh =isSs
161 | 204910 | sas | THSEOR 2027 | .9%0802 sses [1,30838 890 [2.02536 415 |.236731 sea ].905%kG 2143
L462 | (203961 ®48 | TH36F7 2026 | ,QhTh3T @352 [1.307L8 81 |2.02521 418 | 236365 3A8 |, go3Loh 2ie8
L4631 .20301% 843 | Th163h 2018 | ,Q3L0SS 3338 |1.30657 90 [ 2.02108 428 ) .233099 ‘364 | . g01268 =2lar
L6k | 202072 wse |.T396I% =201s | .gkoThs 8327 {1.30567 ©0 [2.0169%5 410 | .23%635 968 | fg91h1 2118
'

465 | .201133 /Jeas {.737600 2011 | .93Th1g 381s |1.30477 €8 | 2,01285 40® § 235072 283 | 897023 2109
661 200198/ 833 |.735589 2007 | 93410k . @302 |1.30388 80 |2.00876 408 |.23h909 081 [ Bohgil 2100
JUET | 199265 se=w |.733382 2002 | .930802 3280 |1.30298 89 |2.00470 405 |.234548 880 [ 892814 2080
L6810 .198336 eas |,731380 1888 | .Q27512 SRTS [1.30209 B9 |2.00065 403 | .23h188 380 |,89072k 2082
69 L19THIO s2z |.729%81 1ses | .92k23h azes [1.30120 &8 [1.99662 402 | 233828 o=a | .8886k2 2073
U700 1968488 seo [.7275B6 lesc | .920968 sa2s4 |1.30032 88 |1.99260 <00 | .233k70 asT |,886569 2064
L4711 .295568 sae | L729596  1ee7 | L9LTTLE  sa<e [1.29943  ea |1.98860 ase |,233113 s=e |.88L505 a2o0ss
72l .19k652  e1a |.723609 ez | L91BWT2 esso [.3298%5 e {1.98462 ass | .232757 esz [.882h50 2o
A3 0193739 sos |.T721627 reve | 911242 sz18 [1.29766 ma |1.98066 aes | .232h02 ass |.880k0k  zosa
A7 0192830 sor |.TL96L8 1s7s | .90802k sm2o07 [1.20678 87 | 1.9767L as9 | .232047 s8ss |.870366 2030
A75] 0191923 “gea [LTITET3 1971 | L9OMBLT s1es 11.29%91 .88 |1.97278 3l |.231694 ss2 [.876336 =020
LB76 1 .191020 sob |.TA5T02 1se7 | .901622 s1ss {1.20%03 a7 [1.96887 =380 |.231342 851 [ .B7kILE 2012
BPTE .290120 se7 |.TL3735 1ses | .898L39 si72 !1.29416 o7 |1.96497 oea | .230991 seso |.87230hF =oos
k781 .186223 .as4 |.T11T72 1ass | .895267 sie1l [1.29329 e7 {1.96109 sss |.230641 e49 j.870300 1988
479 | .188329 @m0 |.709813 1e=s | .892106 e148 [1.20242 a7 [1.95723 eas |.230292 s40 |.868304 1988
480 .187h3g  meT |.T07898 1ss2 | 868937 S128 |1.29155 88 [1.95338 880 | 229943 847 [.866318 1879
4811 186552 Ess | 705006 1847 | 883819 8128 |1.20069 87 |1.9LG55 382 | .220%6 348 | .86k339 1871
Jdgo| 185667 mm1 | 703359 1%44 | .882693 alle |1.2f082 88 [1.94573 080 | 009250 848 |.862368 1ves
483 | .184786 878 |.702015 1840 | 879577 2204 |1.28896 s 11,54193 a7a|. s |, 860L06 1834
L8k ) .183908 | 873 | .T000T3 1s2a ) 876473 20ee |1.28810 e [1.93815 87T | .228%60 048 |.B858L52  lm4e
5851 .183033 e7e |.698139 1ess | .873379 o088 |1.2872h 85 11.93438 87 |.22821T7 242 {.8%6%06 1wse
k86 | 182161 aese |.696206 1sze | 870296 8071 |1.28639 &5 (1.93063 874 | .227875 342 |.85h568 1eso
L4871 .181293 sess |.69L277 1eam | 867225 moe1 |1.2855% se |1.92689 a7z | (227533 940 |,852638 1822
W88t .180k27 sas |.6923%2 1821 | .86h16k moso |1.28468 s8s [1.92317 871 [.227193 040 [.B8%0716 1814
B89 | L179%64 eas |.690831 asi7 | 86111k wmoso {1.28383 e« [1.019486 oses | ,226853 938 {,8h8802 1807 .
L4901 L175705 es7 | 688514 1814 [ .8%80Th amces [1.28299 es |1.91577 &s7 |.22651h  esT [,84E895 iees
9L | J1TTERE T pss |.686600 1821 | .8%%0WS oo1e |1.2821% e84 |1.91210 ose | .226177 es7 }.84hge7 1881
g2l (176995 esy |.684683 1s0s | .852027 soccs |1.28130 a5 |1.908kk oss | .225840 sce [.0k3106 1883
493 | L1761kk  s4p [.682783 1s0s | .8h90L9 2897 [1.28045 &+ |1.90479 ses | .22550hk o3s |.8k1223 187s
QL | L1596 esd | .68088Q 1aco | .BK6022 2087 |1.27961 es |1.90116 @6l | 225169 934 |.83934k7 1887
U951 (1TRLS2 a4z §.678980 1mes | .883035 eerr 11.27878 e |1.89755 a3e1 | .22U835 osa [.§37hS0 sl
LH96 | (173610 mas |.67708% 1msn | -840058 poee [1.277T9%F as [1.893k e=s | .22k502 @23 (,833619 1am2
L7 | L172772  pas (675192 1ges | .837092 2es7 |1.27710 es [1.89036 sa7 |.22k170 as1 |.B833767 184e
L4981 L171936  paz | -67330% 1ges | .834135 . 2846 |1.27627 80 |1.88679 sme |.223839 as1 |.831920 1lesr
L4991 L17T110%  ggo |-6TIBLG  1ese | 831189 2838 (1.27544 83 [1.88323 es< |.223508 e29 |.83008%k 1831
L5001 L1T02Th  ppry | 4669537  1a7a | -828253 aoegs |1.2TUSY  sa | 1.87969 asse | .223179 dze |.828253 1pa2s
J301 | J169MKT gz |.6676%9  1m74 | -82%32T 2818 |1.27378 - e2 | 1.87616 as2 {.222851 s2s [.826430 1mie
.502 | 168623  gpy |.66578% 1g71 | .822M11 ggor [1.27296 @3 |1.87264 aso|.222323 aa27 |.82461k 1aocs
<503 | 167802 g1g | -66391L a7 |.819504  2p9s8 |1.27213 82 |1.86914 o4e | .222196 sss |.B822806 isoe
S50k | 16698k 41p 662047  jpmd | -816508 a7 [1.2T131. ae|1.86%65 =47 |.221870 as2s |.821004 17ve4
505 | (166168 g1z |.660183 1as1|.813721 2877 [1.270L3 82| 1.86218 =46 |.221545 a24 [.819210 1787
506 | W165357 1o {.6%8322 1ss7|.81084k pes7 [1.26967 81]1.85872 ad4|.22122] aza |.817423 17m0
50T | JL6H5RT  goae | .6%6HES 1886 | LBOTHTT sess [1.26886 a2 |1.85528 844 (.220858 ee2 |.8156%3 177e
L5081 .1637hL B0« |.650612 1ss0|.80%M119 =2o48|1.2680k 8111.8518% 841 .220576 =22 .813870 1788
.509 | «162937 s0l |.652762 1847 ].802271 2898 {1.26723, ol |1.B4BR3 841 220254 e2l | 812104 17Be
L5100 | .162136 7eB |.650915 ted4s | ,7ggh32 2828 [1,.266Lk2 81 1.84502 98| ,219933 818 | .810343 17BR
L5111 161338  7es |.6hgo72 1840 796603 @820 [1,26561 8111.84153 3sa. 21961k sle |,808393 1748
.512 | 160543  7e2 | .6L7232 18s7|,793783. =28l0o(1.264B80 80}1.8382% s38|.,219295 Sl8 | 8068k 1738
513 .159751 780 |.645355 1ee3|.790973 2801 [1.26400 81[1.83489 @35 ,218977 918 |.805110 1732
.51k | ,138061 vev [,.643562 1s’;o|,70B172 2782(1.2631¢ 80 1.8315F 934 |.2186%¢ 216 |.803378 172
.51%| .15817h  7es | .6LAT32 1826 ,785380 =27e3|1.26239 80|1.82820 esa),2183k3 o813 |,B01653 1718
L5161 157390 7ei |.639306 1824 | .7B259T 2774 {1.261%9 e0|1.82487 s81|.218028 ®1s5 |.799935 1Tl
LE1T ] L156609 778 ].638082 1sao0] . 779823 =27ew |1.26079 80(1.82156 230{.21TT13 914 |.79822k 170s
L5181 155831 7ve | .636262 1ele|.7770% e7me|[1.2%999 78)1.81825 oa2e8|.217399 18 [.796519 1888
L5191} .155055 778 | .634kL6  1e1a | .TTL303  e747f1.25920 s0|1.814G6 sas|.217086 e12].79hB821 1esma
520 | .1%54282 632632 LTTLSS6 1.258k0 . . |1.81170 21677k . 793129

[



NACA

TN 274k
TABIE II.— CONTINUED

t a(t) h(t) i(t) () k(t) 1(t) n(t)
S0 | 154282 770 | .632632 1810 «TT1556 27a7|1.25840 “o| 1.81170 aze L216TTh 212 793129 1eas
<321 | .153512 788 | .630822 1e0e | L768819 2720 | 1.25761 el 1.808hk aes | 216462 w10 .T91BEE  1s7s
S22 | LT 784 | 629016 1so4 | L766090 2720 |1.25682 7a 1.80519 ses |.2161% alo0| 789766 1e72
<523 1 .151980 7ez | .627212 1moo | .T63370 - 2711 1.25603 78| 1.80196 ae2 |.215842 sos 788054 1ece
52k | L151218 7eo | 625512 1787 | LT60F5G 2708 1.25%k 78| 1.7967h a2z | .215533 sos | .786428 1ese
-525 | J150458  7me | 623615 17w4 | JTSTYSE; zmec | 1.25506 79| 1.795%2 sip | .21 807 | JTOUTE60 1ems
2526 | 19702 7ma | .621821 ifmi | JT55262° zess | 1.25367 +s 1.79233 aie | 224918 sor| .T83116 1e47
SRT | L1h80L8 w1 | .620030 17es | JTSRSTT  marr 1.25289 7@ 1.7891k o1s |.214611 sos] .T81kE9 1840
«528 | L1hB19T  74p |.6182k2 17m4 | .TE990O 2mes | 1.29211 wa 1.T8596 w1a | .214306 aom | .T79829 1ass
529 | IUTRLB 46 | 616858 1781 | .THT232 2eeo | 1.25133 s 1.78280 s | .215001 904 | .TTBISS 1628
<330 | L1M6TC2 748 | L61AETT 1778 | LTURST2 2emy | 1.25055 7o 1.TT965 o14 | «21369T aos | TT656T 1e22
<331 1 1b5959 741 [ 612899 17w | JTHIGZL zece | 1.2597B 4g| L.T7651 e |+213393 goz | -TTHOES 1e1s
<532 | 1518 yug 1 61012h  yuwp | LT392T8 2ead | 1.25900 7| 1.77339 mie 213091 a@oz | «T73330 :ie10
¢533 | 134480 7as | .609352 17me | .73664k smzs 1.24823 77} 1.T70RT =0 |.212789 ool | .TTIT20 eos
+53h | J1437TH5 ves | .607583 17ss | .T34018 zeis 125746 77| 1.T6TLT a@ow |.212488 300 | .TTOLIT 1=ss
-335 | .1%3012 7To0 |.605818 1783 | .731%00 =el0 1.2k669 77| 1.76408 208 |,212188 soo | ,768519 1se1
+536 | 142282 77 | .608055 17se | .T28790 201 1.2852 78 1.76100 so7 |.211888 =om | 766028 1s8s
<537 | .381555 725 | .600206 177 | .726189 =ses 1.24516 77| 1.75793 o8 |.211590 =2ss LT65343 1mso
538 | (140830 722 | .600539 17ms | .723595 asas 1.2kk39 e | 1.73488 sos |.211292 2e7T | ,763763 1s7a
+539 ) .140108  7z0 | .598786 1751 | .721010 as77 | 1.2%363 7s 1.75183 ®03 | .210995 =2se | 762190 Lsss
580 1.139388 717 | .597035 1747 | .T18433 asvo 1.25287 78] 1.74880 =moa |.210699 =2ee | .T60622 1ms2
oSHL 1 L1386T1 72m [.595288 1744 | .T15863 o=s1 | 1.24011 7e L.7H5TT so1 [.210403 =28s | .7T59060 1sss
282 | .137956 712 | .5935k% 1741 [ .T13302 a2ssa | 1.2k135 78 | 1.74276 =zss | .P10108 ens 57504 1330
<5431 .13725k 7op | .591803 17ss | .T1OTRG o=te 1.25059 7= | 1.739T7 =298 |.20981k =2es | .7T55G5k 1s4=
JShk | .136535 707 [.59006% i7am | .70S203 esas |1.2398k 7= 1.736T8 =288 |.209521 =ss | .T5kk09 1mse
<545 | .135838 7os |.588329 17m2 | .TOS665 =zsea 1.23908 75 1.73380 287 |.209208 82 | .7T50870 1maa
.56 .13&2 702 | 386597 17so | WT03135 =2se2 | 1.23833 7= | 1.73083 aes 208936 =291 | ,T51337 1s=za
ST esd | .58K86T 1728 | LT00613 emik | 1.237%8 7| 1.72783 =zos | .o086h5 2so .ThoB09 1s22
.548 | .133722 e97 | .583141° i7ee 658098 =2sor 1.23683 74 | 1.72k93 s2es .208355 ase | , is2e
59 ] .133025 ee4 [.361k18 1721 | 695591 =498 | 1.23609 7s | 1.72200 =es | .00BOLE =ae STHETTL 1s12
550 | .132331 es2 | .579697 171a | .693092 242 { 1.2353% 74| L.71907 =1 |. 288 | .Th5260 1mos
2551 1 .131639 seo | STT9T9 1714 | « 24ms | 1.23460 9w | 1.T1616 gg0 -% 288 | «TH3755 1s00
-5 | .130950 87 | 5716265 171z | 688116 2477 | 1.23385 74 | 1.71326 ses | .207201 2ss 2752255 1484
553 | 1130263 ess [.5T#553 2700 | 685639 a<es | 1.23311 74 | 1.71037 pes | 206915 ope JTBOTEL  14me
-5k | 120578 emz | .57284% 17oe | 683170 2¢ee | 1.23237 7 1.T0Th9 287 | 206620 ems | .T332T72 1463
555 . 678 | 571138 17o0s | .680708 24me | 1.23163 7= 1.70k62 206 |.206343 28¢ | .T37789 1478
<356 1 .128217 a7a | .569835 1701 | .67825hF =26e7 1.23090 74 ) 1.70176 ass |.206059 =84 | .T36311 147s
0T | <127539 74 | JS56TT3k 1887 | .67580T =440 1.23006 78| 1.69891 =284 |.205T75 =2sa .T35838 14ea
<558 | .126865 s72 | 566037 1e9s | L6T3367 z4as 1.22983 74 | 1.69607 =as |.2054G2 282 | .733370 1482
<559 | +126193 ess |.56h3h2 1eez | .67093% edas | 1.22865 7s | 1.6932h =22 |.205210 zea | .731008 245
«560 | 125524 eas | .56265%0 1ess 668509 2418 [1.22796 s | 1.65042 281 |.20k928 2m1 LT30451 1481
<561 | .12856 gas | . lese 66532'% 2611 | 1.22723 73| 1.68761 =7p | .2046KT 280 | .T29000 1447
562 | .128191 ee2 | 559275 1ems | . 2404 | 1.22650 72 | 168482 279 |.204367 azs0 | .T27553 144l
+363 | .123529 eso | -557592 1em1 | 661276 omay | 1.22578 7s | 1.68203 z7e 204087 =z7e | 726112 1438
564 | 122869 =g | 555911 1ete | +658879 pass |1.22505 = 1.67925 z7r |.203808 278 | .T2B6T6 1431
565 | 122211 em= | .554233 1873 | 65600 =zass 1.22433 78| 1.67648 =76 [.203530 277 | .7232h5 14=6
566 | L121556 esa | 552558 1eTe .65k107 2878 | 1.22360 T2 | 1.67372 ars 203253 277 | .T21819 421
«567 [ .120903 s=1 | .550886 1evo | 651731 soeo | 1.20088 72 1.67097 274 [.202976 =276 | ,720398 141s
568 | 120252 e4s | .5k9216 1sa7 649362 Zas2 | 1.22216 71 | 1.66823 =73 (.202700 278 .T18963 1411
0569 | 11960k ess | 5ETSLG 1ea< JGHTO00 2388 | 1.221%5 72 | 1.66550 272 |.20242hk =274 JTI7572 140@
570 | 118958 43 | .545885 1ee1 | LEhLEUS 2s4e | 1.22073 72 1.66278 a7l |.202150 =274 | JT26166 1401
<5TL [ 128315 41 |54k22k 16s8 | L6UO2GT easz | 1.22001 1 1.66007 270 |.201876 =274 | .T1KT65 138s
572 | J1T6Th eas | . 1858 | .639955 =233« | 1.21930 71 | 1.65737 =289 |.201602 =r= «T13370 2381
573 1127035 ea7 |.540909 1esa | 637621 =2a28 [1.21859 71 | 1.65468 2es .201330 @72 | LT119T9 1sss
STh | 116398 s34 | 539256 1em1 .635293 easz2 | 1.22788 71 | 1,65200 aat .201058 ave | JT10593 1ase=2
375 | <115T6h es1 | .537605 1e4s | 632971 2324 |2.21T17 71 | 1.6%933 zev .200786 =271 | JTO9211 1a7s
576 | J115133 830 { 539957 1ess | 630657 a2g0s | 1.21656 71 | 1.64666 zes .200515 =270 | 707835 1371
STT | 2124503 @27 | 534312 1643 | 628349 opoz | 1.21575 71 | 1.64R01 zes 200245 260 | LTOGLEL 1o87
-578 | J113876 ees |.532669 1s4c | -6260k7 zzes | 1.2050k 70 | 1.6413T oes |.199976 2as | .705097 1sez
<579 | «113251 @23 | 531029 1es7 | .623752 2288 | 1.21434 70 | 1.63873 2es |.199707 2es -703735 1as7
580 | 112628 329392 J621h64 1.2136h 1.63610 199439 . TO23T8
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650 | .0T92363 <s40| k35639 1482 kohoT6 1944 1.17378 o3| 1,kg368 ais| ,18K468 282 | 628781 1los
L6kl | 0787423 4s2l k3h1kT 2481 493032 1s4d 1,17315 ss| 1,k9153 em1s| .184036 =282 | 27672 1los

.62 | Lo7&R502 <solf (k32656 1sssl 591092 1seel 1,17252 es| 1,k80h0 =214| ,18400k 282 | 626567 1101

?R LOTTT60L 4sal 131168 14ss! .M89157 1ss1 1.17189 e=2| 1.38726 =22 ,183773 =23t | .62%h66 1088

. LOTT2T18 4sea k29682 14es ,h87226 1s2d 1.17127 es| 1.k8351k =212 183542 =200 | 64367 los¢

J6%5 | 0767856 4mesl 428197 1482 k85301 182y 1,1706k e2| 1.48302 =212| ,183312 =280 | .623273 1los1

L6861 0763012 4e24f Lo6T15 1478 k83380 1s14 1,17002 2| 1.48060 =l0| 183082 o280 . loss

68T | 0758188 «mos k25236 larel L A8 191y 1,166%0 62| 1,47880 =lo| ,182853 229 | 60109k loss

<648 | ,0753383 «7Bal ko338 1478 k79553 1sod 1.16878 e2| 1,47670 =os| 18262k =228 | .6e0009 losi

Ehot Lo T 4767 k22282 2478 WTTENT 1s0d 1,16816 e2| 1.h7k61 =zoe| 182356 =2es | 618928 1o77

€50 | ,0T43830 474n| 420809 1472| AMTSTHS 1m87] 1.1675% 62| 1.h725%2 208 182168 =227 | .617851 1o7s

L651 | .0T3908 4728{ .k19337 1«es| .4T38K8 1003] 1.16692 e1| L.h70kk 207| .1815K1 228 | .616776 1o

. .652 | LOT3435% 4710f K1T7BE8 1487| .BTIS"™S 1m2g] 1.16631 a2 1.46837 =207| .1BL715 =227 | .615T05 1oeT
- g;e 0720645 4ao1| . W1EXOL 14sa| .HT006T 1eB3| 2.26569 .e1| 1.k6630 =z0e| 181488 a2s | 615638 1ces
. L0T24953 sa7nf k14935 14es| . 468184 1p7e] 1.16508 e1| 1.kEN2k  zos| .1B1263 =2es | 613573 1081

.655 | L0T20280 4ss4f 13572 1481 466305 1874} 1.16WAT e=| 1.46218 204 .181038 2ow | .612512 10ss

- 656 | .0T15626 4s&cs| k12011 14iss|  LOhh3l 1emef 1.16385 e1| 1.5601% 2os| 180813 =2« | .61185k 1os«
657 | LOTIO99L 4o1s| (L1055 14s7| . 460562 18es] 1,1632% 1| 1.45809 =zos| .180%89 224 | .610%00 1om2

.658 | .OT06375 4ssa| 309095 14ss| .RE069T 1ser| 1.16263 &r| 1.45606 s2oa| .180365 =223 | .609349 1o48

659 | LOTOLTTT 4s878| .4OTEXO 14m8| k58836 1essf 1,16202 eo| 1.45403 =zo2| .1801k2 222 | .608301 1lo4s

660 | L069TI99 4me1| k06187 24s1| .B56080 1a=1f 1.16142 1| 1.55201 =zo2| .179920 =222 | .6072%6 lo42

L6611 0652638 4m41| . HOBT36 14«5 . k55129 1s48] 1.16081 e1 | 1.5k999 =201| .179698 =222 | . k 1oes

.62 | .068809T 4s2s| .503287 1447|.553261 1m42{ 1.16020 @o| 1.LWT9B  oon| 17976 =21 | 605176 1oss

.663 | ,06B35T2 «sos| 401850 14as|.¥51439 1mas 1.1%960 eo| 145597 200 .179255 =221 | .60%1L1 1oss

665 | LO6TI0ET 44s7] .500395 144s].%49600 1d3s] 1.1%600 e1| 1.k4397 1ss| .17903k =220 | .603108 1028

665 | LO6TLB80 44s8] 398952 1441] LET767 1m00{ 1.15839 =o| 1.kk168 1sa| ,17881k =20 | ,60eo80 lozs
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.668 | .0661230 4414|.394635 14as) Lhoooy 1817]1.15659 eo| 1.h360k 87| ,1781%6 219 | 599012 1017

.665 | .0656816 4asss| .393200 l4aa| hhokTh 1812 1.15599 se| 1.43ko7 1ss| ,1TT937 217 | .59T995 191

670 | .0652k20 4978 301767 1432 | L3866 1208|1 1%%h0  eo| 1.43211 1ee | .1TT7R0 =217 | .596982 1om1

- (6TL | .06h80ke 4859 350335 1428 | L3685k 1leo4|1,15k80 so| 1.53015 1es5| .177503 217 | . 1007
.672 1 .0653683 4c42| 388906 1427 | 435050 1ves | 1.1%k20 se) 1.k2820 18« | 177286 =1m % loot

.6 .06393k1 48201 387k79 1423 ] k330%) 1785/ 1,15361 se| 1.ke€26 1s4 | 177070 ®is | 593960 1601

.6 .0635018 4308 .38603 1424 | k31k56 1782 1,15302 eof 1.kek3e 184 | 17685k 21s | 592959 ses

675 | .0630712 4287 | 384630 1421 | k29665 17a7|1.15242 sp| 1.k2238 1s=2 | ,176639 =is | .591960 ees

676 | .0626%25 <270 | ,383209 1418 | k27878 2783 | 1.15 58 | 1.h20k6 1ps | ,17642% aas | . g8z

. <677 | +0622155 4os2|.381790 141m |.526055 177 | 1.1512k se| 1.M1853 181 | 176209 21¢ | -589973 ges
. 0617903 4235 | 380372 1416 | .h2K316 1774 | 1.15065 ee| 151662 191 | .1T5995 21s | .58858% gor

679 | L0613668 216 | .3TE956 141a | B225M2 1770 [1.15006 ss| 1.K1MTL 4191 | .1T5TR 21a | . sas

- .680 | .0609452 4188} .37T5K3 1412} .420TTR 1788| 1.1kS48 ss | 1.81280 10| 175569 =1a | .58T0Lk sso
L681 [ .0605253 4181 .376131 14lo}.k19006 17es|1.14889 s | 1.41090 1ss | .175356 =212 | .5B8603% g7

.68 | ,0601072 «1e«|.37h721 14ca|.M1T2h3 17%8|1.1%830 ss | 1.40901 1se | .1751kk c12 | 585056 e7x

.683 | .0596908 <148 .373313 1406 | . k15485 17m4|1.147T2 so | 1.40712 1es| .17h932 =11 | .58h08R sve

LG8l | L0592762 4128 .3T1907 1405 |.%13731 17mo|2.1k7Ak so | 1.50508 1sa| 175721 211 | 583110 ses

.685 | .058863k <112].370502 1402 |.B11981 174s]1.14655 ma | 1.40336 1a7| .17E510 210 | 501N pes

.686 | .0584522 4oe3 | .369200 101 |.4I02F5 1742 1.1M567 s=a | 1.kO1E9 157 | 178300 210 | 581175 pes

.687 | .0580429 4078 | .367699 1zes |.LOB493 17ss]1.14539 ss | 1.399&2 1sa | .1THO90 210 | . 2e0

.688 | .0576353 4osme | .366301 1am7|. 40675 17s¢|L.1kA81 sa | 1.39TT6 18s | 173880 sos | 579252 osr

689 | .05T229% os2 | .36450k 1ses|.B05021 1730|1.14k23 ss | 1.39591 1as | LT36TL 208 | .5TRSS sss

.690 | 0568252 «cm4 | .363509 1ces | M03291 1726 ]1.1%365 =7 | 1.39%06 1as | .1T3RE3 =208 | .5TT340 sse

<691 | .0564228 4007 .362116 1sez|.k01565 1722|1.14308 =a | 1.39221 1es | .173255 z0s | 576 848

' 652 | ,0560221 aspo | 36072k 1s8n .39965&3 1719 1.14250 &7 | 1.39038 184 | J1T30RT 207 | 5T5E39 s«s

.693 | .0556231 aa7s|.359335 1ses|.39812k 1714}1.14193 se | 1.3885% 183 | .2728%0 zo7 | .5THAO3 pus

-69% | .0552258 agss | .357957 1sss |.396810 1711 |1.14135 w7 | 1.3867L 1s2 | .1TR633 =08 | 573550 s

.695 | L054B303 agas | 356561 1asc |.394699 170s|1.1k078 =7 | 1.38%89 1a2 | 172427 208 | 572609 sss

696 | .054436k ap22 | JIFBLTT 1smee |.392993 17os|1.1%021 &7 | 1.38307 161 | 172221 zca | .STL6TL sas

697 | .0540kk3 @go4 | 353795 1am0|.391290 1700 }2.1396% =7 | 1.38126 1m1 | .1T2015 zos | .5TOTI6 sss

- 698 | .0536539 sass|.3%2M5 1s7e |.389590 1ess|1.13907 =7 | 1.37945 180 | .1TIBL0 204 | .569803 szs
N 699 [ .0532651 as70 | .351036 1a7s |.387995 1ee1|1.13850 &7 | 1.3T765 178 | -1TL606 204 | .56887% g2a
.TO0 | 0528781 gamy | 349660 1a7m | 38620 1gma|1.13793 =7 | 1.3T586 1a0 | 1TIHOR 204 | .56T9RE gas




NACA TN 274k
TABIE II.— CONTINUED

t g(t) r(t} 1(t) 3(8) x(t) (t) n(t)

J700 | .0528781 esse | 359660 1s7s |.38620L 1ess| 1.13793 s7| 1.37586 1eo | (17102 o< | L56T9H6  pas
LT01 | 0524927 @ear| (348285 1874 | .384516 1mec| 1.13736 s7) 1.37H05 17m| 171198 goa | J56T022 g2
LT02 | L0521090 asexo| .3kE91L 171 |. 32 1mso| 1,13679 ss| 1.37228 1ve| 170995 =0s | .566100 gip
LTO3 | LOS1T270 ssos | 385540 12870 | 381152 i1er7| 1.13623 =7| 1.37050 a178| .170792 =02 | .56518) gte
L70k | .0513467 3788 | L34MITO 19s7 | L3TIHT5 1878 1.13566 wma) 1.36872 1i77| 170590 202 | 564265 14

L705 | .0309681 s7vo | .342803 1ame |.377802 1ems l-lBE‘JB-g sa| 1.36695 197 .170388 202 ;ggﬁé 911

LT05 | L0505910  s7ss | (331437 1aes | .376133 1ess| 1.13. me| 1.36518 17a| .170186 =202 | . OB
70T | L05021%8  avaa | 340072 lase | .37LAE8  1mer| 1.13398 =7 1.36342 a7s | .1 201 | 561532 8oe
L708 | .0h9Bk22  aTteo | .3368710 1s3e1 |.372806 ‘1ese| 1.133%1 se| 1.36167 17s| .2 oo | 560626 acs

700 | .0ONTO2 arom | +337340 1ase |.3TIIHE 1ass| 1.13285 mm| 1.35992 178 | .169584 =200 | .359723 pox

.TLO |} 0490999 esa7 [ .335990 1e=7 |.369503 1es2| 1.13230 ss | 1.35817 174 | .16938F =zo0p | .558822 =ea
LT11 ) 0487312 asvo | .33%633 1ssa [.36782 1ee7| 1.131THK se | 1.35643 217e | .16918% 1me | .557924 ese
T2 | JOh836h2  amse | 4333277 1856 |.366195 1844 1.23218 s=e| 1.35469 1i7m | .1668985 188 | ,55TC28 esa
L713 | LOhT9988 eser | 331923 1eme | 36551 1e40| 1.13062 == 1.33266 1vs | .168787 208 | ,55%6135 aso
Tk | LOBTE351  ase1 | L3305T1 1eso |.362G11 1lear| 1.13007 se&| 1.35123 172 | ,168589 1sa | .55%24%5 paa

WTLS | LORT2T30 a3s0s | .329221 1s40 |.3612T4 1eas| 1,12951 =5 1.34951 171 | ,168391 1es | .554357 sass
716 | .0k6Q125 ases | 327872 1847 {.359641 1ezw| 1,12896 ss| 1.34780 17e | .168193 187 | .553472 ases
STLT | OL65537 as7e | 326525 1s4s |.3%8012 - 1ez2e| 1,12841 ss | 1.3L608 170 | .167996 188 | ,552589 esy
<718 | (061965 a=mse | 325180 1844 |.356386 1see| 1.12785 ss| 1.34438 1vo | L16TB00 1ww | 351708 =17
.79 | .0458L09 smae | 323836 1m41 |.354764 21628 1.12730 ss | 1.34268 1ivo | ,167604 104 | 550831 s7e

«720 | OUSLE8TO" smze | .32249% 1mel [.353145 1e18| 1.12675 =m=m | 1.34098 189 | .167H08 1es | .5U9955 ara
.721 | 0451347 aesos | .3211%k 1ssb |.351529 ‘1sie) 1.12620 ss | 1.33929 188 | .267213 1em | 545082 avo
722 | LOUUTE39 a4s1 | .316B16 1ca7 | .3%9917  1soe | 1.1256%
2723 | LO4A348  aers | .318K79 1mas |.348308 1sos| 1,12511 "es | 1.33591 1er | ,166823 19« | 547344 pea
.72k | ,04L0873 aass | L31T14E 1mes |.3k6703 1eoi| 1.12456 o= | 1.3342k 1e8 | .166629 1s4 | JS5U6LTE sas

o725 | +OL3TLLL @448 | L315811 1232 |.345102 2ssef 1.12k01

LT26 | L0k3397L 8427 | 314479 1080 |.343503 isom| 1.12347 S5 1.33080 1me | ,1662k2 153 | ShiT5L asa
.T27 | JOh3054h =411 | ,313149 a2s |,351908 1swl| 1,10292 sS4 | 1.32923 168 [ ,166049 183 | ,5k3896 as=s
.728 | L0k27233 msss | ,311821 1s27 |.3%0317 1ss8| 1.12238 s4 | 1.32757 1es { 165856 1m2 | 5L3040
.729 | 0423738 ssso | L31049h 1ses | ,338729 1ses| 1,12184 =4 | 1,32591 1es | ,165664 182 | ,542187 esi

12
12:
12

1.32426 1es | ,16s5k72 191 | ,5k1336 849
1.32261 1e4 [ ,16%281 1®1 | 540887 84e
1.32097 1e3 | .165090 180 | 539641 844
1.31934 264 | ,16k900 281 | .538797 s42
1.31770 1ea | 164709 1es [ 537955 829

<730 | (0420358 soss | ,309169 1ase4 |.3371kk 1saz| 31,12130
W31 | (0416995 oose | 307845 1821 | 335862 1s578| 1.,1207%
L732 | JOL1364T oeme= | L30652h 1s21 | ,33398L 1s7s| 1.12021
.733 | 0410315 woeie | .305203 1818 | ,332409 21571| 1.11967
.73k | .0L06959 " emo1 | .303885 1817 |.330838 1imas| 1.1191k

.735 ) .0L03698 m2s4 | ,302568 lals | ,320270 1ses| 1.11860
JT36 | .OkoOk1h 2=70( ,301253 1814 |,327705 1368%| 1,11806
2737 1 .03971h4  s2s38] 299939 1312 | 306143 1s38] 1,11753
7381 .0393891 s2ss | ,298627 1slo |,324585  1ss6| 1,11699
.739 | .03906%3 sams | 297317 1m@os | 323029 1ss2| 1.116k46

1,31607 1e2| ,164520 1so | 537116 ass
1.31445 ez | 164330 188 | 536278 834
1.31283 el .1641k1 188 | 53344k eos
1.31122 1e1} ,163953 188 | 53611 ssm0
1.30961 181} ,16376k 1es| 533781 s&es

1.30800 1so| 163576 a7 | .532953 sas
1.30640 160 ,163389 187 | ,532128 sas
1,30580 1s9| .163202 1a7| .%313 821
1.30321 1sme| .163015 188 |.%

1.30162 1s@| ,162829 1m8 | .529665 817

2BRAL pB22Q

TH0 | 40387430 amo7 | .296008 1g07 [.32147T 1mes{ 1.11%92
LTkl | 0384223 sle= | .29L701 1g0e |.319929 1s4e| 1,11%539
.7h2 [ L0381031 a17e | .293395 1204 |.318383 1s42| 1,11486
T43 | 0377855 slec| .292091 13oc2 |.31684: 1isss| 1.11433
LTak | L0374695 3146 200789 1eor {,315302 1ss8e| 1.11380

LT85 | 20371549  erso | 289488 1288 [,313766 isss| 1.11327
. . 19 o216 | 208189 1298 [,312233 1smac] 1.1127h
JTHT | .036530%  sio0| .2B6891 imes [,310703 1ma7| 1.11221
T8 | 0362205 2084 | 285995 1ess |.300176 1s2s| 1.11169
Th9 | .0359121 ooes | .284300 128s {.307653 1is20| 1.11116

BERBd g3p4d

1.30003 1sa| .16264k3 1es | 528848 =i«
1.2984% 1m7] .162k57 1as | 52803k m12
1.29688 1s7| (162272 1es | .527222 slo
1.29%31 is7| .162087 1s4 | .%26412 sos
1.293Th 1se| .161903 18s | .525604 soxm

1.29218 1ms| .161T18 1ss | 524799 saos
1.29062 1ss} .161535 1m4 | .523996 soz
1.28906 1ss| .161351 1e3| .52319% <7us
1.28751 1ss| .,161168 1ae| 522396 T9T
1.28506 1s4 | .160986 183 | .521599 B3

LT50 | 0356052 aos4 | +283007 1ge1 |.306133 1mis| 1.1106%
+T51} .0352998  poaa | «281716 1pso |.30461% 1sisf 1.11011
J752 | +0349960 moed | 280426 1gas {.303101 1m11f 1.10959
«753 | 0346936 aoos | .279138 1287 | .301590 1sos| 1.10906
L754 | 0343928 @ses | .27785L 12es |.300082 1sosf 1.1085%

L7551 .0340935  eeTe | L276566 1284 | .298577 1soz{ 1.10802

WT56 | 0337956 eses | ,275282 1282 :297075 1488| 1.10750 1ss| .160622 1ee 520012  re1

1
1

1.28135 13| ,160L40 181 | 519221 Tes
1.27982 1ss| ,160259 18l .518k33 ‘Tee
1.27826 1m2| .160078 180 | 517647 TB4

.159898 181} .516863 782

757 | 40334993 mess | L2TROOO 1m80 | .205576 14e@6| 1.10698
<7561 0332045 egas| .272720 . 1sso | .265080 1aes| 1.106h6
<759 | 0329112 2819 | 272440 1277 [ .292587 1490f 1.10594

2PREWE BRBREd

J760 | .0326193 =804 | .270163 1m7s | .291097 1487| 1.10%43

8
by
3
3
]




NACA TN 274k
TABIE II.— CONTINUED

t g(t) h(t} 1(t) J(t) k(t) () alt)
760 | .0326193 2804 | .270163 1278 |.291097 1487 1.10543 =2 [1.27677 1s2 | .150898 1m1 | ,516863 7Bz
-T61 | .0323289 =2ses | 268887 1275 |.289610 1484 1.10k91 =2 (1.27%25 1=2( .159TAT 1v® |.m6081 Tre
762 [ .0320401 2874 | .267612 1278 |.288126 1481 1.10439 =1 {2.2737h 181 .15G%38 180 | .515302 7T
J763 | .0317527 2888 | 266339 1271 .2866h5 1478 11.10368 s1|1.27203 1=1 159358 7Te | m1hsph  TTS
<T6h | L0314668 =844 | 265068 1270 |.2B5167 147S [1.1033F S2 1.27072 180 ,1%0179 178 | =m13748 77s
765 | .031182k 2830 | 263798 1zes 283692 1472 (1,10285 S [1.26922 180 | 155001 17® |, kg
-T66 | .030899% 2815 | 260530 1287 | 282200 14@8 |].1003%F =1 1.26772 49| 158822 178 551222;{; 788
<T67 | .0306179 2800 | 261263 1288 | 280751 1487 1.10183 =1 |1.26623 148 | ,1586kk 177 | 51143% 788
-T68 | .0303379 2785 | 250997 1284 | 27908k 1es 1.10132 51 |3,26k7h 148 | |158k67 17T | 510665 Te%
-T69 | .030050% 2771 | 253733 1me2 | 277821 1461 1.10081 =1 1.26325 148 158200 178 | 506901 T&S3
«T70 | .0297823 2757 { ,257K71 1261 [,276360 1488 |1.10030 &1 1.26177 148 .1%8112 178 | 5001 782
VTTL | (0295066 ®74L | 0%6210 1260 2'513@32 1455 |11,09979 52 |1.26029 147 ,1%36 17e %3?7’2 58
<7721 .0292325 2727 | .25hG%50 1258 |, T 1452 (1.09927 80 |1.25882 148 .15T760 178 | 507617 787
<TT3 } .0289568 253692 1257 | 271995 1448 |1.09877 =0 |1.2573h 146 15758k 178 | 506860 TSB
s1 1.25588 147 .1571;,08 17s .505]_0-5 T4

27iS
TTh | .0286885 2ess | .230k3% 1283 [ .270555 1448 1.09827
2883

7"(2 .ggghlsé 251180 1234 |, 269100 1444 |1

,77 . 1503 2470 .2% 12=2 . 656 1441 1 @726
JTT7 | .0278833 2855 | 24867k 1les1 .esgas 1408 | 1,09675 |
-TT8 | 0276178 2640 | .2k7h23 1248 |.26LTTT 1l4o3 |1.05625
<T79 | +0273538 mazs | .20617h  124m [.263342 1432 |1

1.2%kk) 148 | 1m7033 17E | 351 TBL
1.25295 145 ,157058 174 |, T49
1.25150 145 | .1%688% 174 | .503851 748
1.2500% 143 | 156710 174 ! .503103 7T4=%
1.24860 145 | .156536 17o|.502358 T4d

R R R

813 | .0192112 21m4 [ .20453% 1201 [.21613h 1a4s [1.07908 47 |1.20150 13s].150823 1es Je78129
.81k | .0189958 2141 |.203333 118 |.214791 1m42 |1.07B61 «» |1.20017 282 | .130660 1e=2 LTTRLS

-85 | .0187817 piga {.20213k 1199 |{.213M49 1339 |1.07813 «m |1.19885 132 .1%0k98 1s2 k76769 o8
<816 | .0185689 2115 | .200935 11ee [.212110 1ses [1.07765 47 |1.19753 1e2|.130336 1ae|.h76091 e7s
-817( .018357h  ato1 | 199739 11ee [.210T7H 1sa¢ [1.07718 48 [1.15621 1e1|.15017h 1e1 | .k7sh2s
-818| .0181473  aom7 | .198543 11g¢ |.209540 1as1 [1.07670 47 |1.15490 1s1|.150013 1e1 | .47H7hO e7s
829} .0179386 zo7m | -1973%9 11es |.208109 1830 |1.07623 48 |1.19359 120 .1ho852 160 | .k7h0ST7 671

.820 | .o177311 196156 206779 1.0 1.19229 1ko692 473396

<780 [ .0270912 2a12 |.2h4926 1248 [.261910 14m0 {1.0952% =0 1.2k715 144 .156363 174 | .50161% 741
«TE1 | .0268300 =2=ss {.2%3680 1245 |.26080 1427 1.09%T%  s0 [1.2B571 240 | .1%6189 172 |.500873 40
782 | .0265702 zmma |.2h2h35 1244 |.259053 14ms 11.0982hF =m0 |1.2LkeB 144 L15601T  17a |.500133 7er
-783 | (0263119 2570 [.241161 1242 !.257629 14m1 1.0937h o |1.2428k 14s | .1558k5 172 | .h99396 7me
78k | .0260549 e=== |.2399 1241 |.256208 141 |1.0932k so |1.ok1hl 142 | .18%672 172 | LgBEGO T4
785 | .0257994 =2s40 | .238708 1zoe |.2%5T89 1416 |1.0927h <8 1.23999 14z | 155500 171 | . hg79o6 T2
-T86 | .0255h5h  2sw7 [ .237h69 128 |.253373 1418 |1.09225 =0 |1.23857 14 2155229 171 | hgTIgk T30
-T87 1 .0252627 2=ts |.936231 1238 [.251G60 1411 [1.09175 20 [1.23715 142 | 155158 271 Jho6kék  T2s
-T88 | .o250k1k  =<w2 | .23h995 1235 |.2505L9 1408 |1.09125 4@ 1.23573 141 .154987 171 | Lo5736 726
-T89 | .02kT916 =4m« | 233760 12e4 |.ohglhl 40% [1,09076 B0 [1.23%3> 141 L154816 170 | Lgs010 R4
-790 | .0245h32 2471 |.230506 1232 |,2L7736 1402 |1.09026 49 |1.23291 140 | .15h6%6 1ss LBoL2Bs =3
.79 | 0242961 24ms | 23100k 1231 | 2L633Lk 1400 |1.08977 4B [1.23151 140 LA54kTT 270 | k93563 TR0
-792 | .0250505 =442 | 230063 21229 |.okhg3k Ieee |1.08928 =0 1.23011 140 | 154307 168 | kgo8h3 719
+793 | 0238063 2429 |. 3% 122a | . 0k3536 1394 [1,08878 49 [1.2287: 189 | 154138 les | 4gpi1ok AT
-T9k | .023563% 2414 | 227606 1eeT |.okko 1882 {1.08829 48 |1.22732 138 .153969 ies | ko1ho7 Tis
-793 | -0233220 =240l | .226379 1225 [.250750 1289 |1.08780 «<e [1.22593 1as | .153801 1em | .h90692 713
.T96 | .0230819 =23e7 [.225154 1e2¢ |.239361 1asa7 [1.08731 48 1.22k58 1as| .153632 187 |. 711
-797 | -0228432 es72 [ .223930 1222 |.23797h 1384 [1.08682 48 |1.22316 1sa|.153L5% 1es |. 710
. .0226060 =359 | .222708 1222 |.23659C 1382 [1.08633 48 [1.22178 18 .153297 1a7 | .4885%8 vor
<799 | «0223701 =ess | .221k86 1exe |.235208 1278 [1.08584 4= [1.220%0 1s7(.153130 1e7 k87851 707
800 | .0221356 ~ zsaz | .220267 1s1s {.233829 1s7s |1.08%35 4@ 1.21903 137 .1%2963 1es | .X872hh  To4
801 | .021902k za1s |.2190k8 1217 |.230k53 1a74 |1.08%87 4«9 [1.21766 1se 152797 1e7 | .E8ELLO 7o
.802 | .0216706 es04 |.217831 121m [.2310T9 1371 {1.08%33 «a 1.21630 187 | .152630 1es |.485738 7oo
803 | 0214402 gego | .216616 1m1¢ |.229708 . raes 1.08330 4% |1.21%93 1ss | .152u6% 1es | .h85038 ess
.80k | .0212112 27w [.215402 1018 [.228339 1ses |1.083KL 4= 1.21357 1as|.1%2299 1es |.h84335 ew7
8051 .0209836 2ees | .218189 1212 [.226973 1ssa |1.08293 «m !1.21202 10s .152133 1e4 | .h83642 ess
806 | .0207573 oowo | -212977 1210 |-225610 1mez |1.082k5 4p |1.21087 1ms | .151069 1em L4820LT e84
-807 | .0205323 2oqm | -212T6T 1208 |-223248 1sma |1.08196 s |1.20952 1ss | .15180% 1a4 482253 a1
-808 | .0203088 2922 | 210558 1g07 [.222890 1ams |1.081%8 s |1.20817 1s« | .152640 1es | 581562 eso
-809 | .0200866 gzos | -209351 1207 |.22153k 1em¢ | 1.08100 48 |1.20683 134 .151KT5 1ea 480872 esas
-820 | .0198657 =1iss [.2081M4 1204 [.220180 18s11.09052 s |1.20549 1as.1%1312 184 | .480284 ear
811 | 0196562 p1m2 | .206940 1304 |.218829 1e48 |1.0800k 48 [ 1.20816 1a4 L1511k8 1ss | .L79497 eas
-812 | .0194280 z1es |.205736 1zce | 21TUB0 la4s |1.07956 4a |1.20282 1232 | .150985 1e= 478812 eas
eal

[¥e ]

3
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TABLE IT,— CONTINUED

NACA

TN 2Tk

% &(t) h(t) 1(t) i) k(t) 1(t) =t}
.820 | .01TT311 =20&1 | .196136 1182 | .206T79 1226 | L.OT5T5 47| 1.19229 1.1 | 149692 1e1 | 473396 ees
.821| 0175230 zode | .19496% 11s0 | .205U53 1ses | 1.07528 «7| 1.19098 1m0 | (149531 1s0| .ATRTZ7 esa
.8e2] .0173202 20ms | .193774% 11es | .20h128 1e2z | 1.07 47| 1.18968 1=ze | .149371 1e0| k72059 ses
8231 .01T1267 zoa1 |.192585 11es | .202806 1s1s | 1.07h3% «m| 1.28839 1ze | .149211 1ss| .A71393 se«
.82k | 01659246 goos | .191397 11me | .201487 1217 | 1.07385 7| 1.18710 1s0 .159052 1we | ETOTZ9 easa
825 | .0167138 1ses |.190211 11ss | .2001T0 115 [ 1.07339 <7 1.18580 12s | .148893 1ss | WTO0OS6 sez
826 | 0165142 1gma |.189026 1184 |.1980855 1a13 | 1.07292 «s| 1.18432 12e | .14873k 1m0 | .46GhOL ess
827 [ .0163160 1pes |.187842 1183 |.197542 1e10 | 1.07246 47| 1.18323 1iza | .148575 1ms| .LGBTLS asa
.828 | 0161162 1ems | .186659 1181 |.196232 1mce | 1.0TA99 47| 1.18195 tor | .148817 1ss| .%k68087 ase
.829 | .0159236 1943 |.1834T8 1180 | 19492k 180s | 1.07252 47| 1.18068 1ea | .148259 1s7| 467431 a=s
-830 | .0157293 1sae |.184298 11vs |.293819 1eca | 1.07T105 a7 1.17940 1zr | .148102 1ma | .M66TT6 asz
.831 | .025536h 127 |.183119 11vm |.192316 1eo01 |1.0TO38 4e| 1.17813 127 | 14794k 1m7| 66224 ase
.832 | .0153447 1e04 |.181941 117w |.191015 1298 |1.0T012 4e| 1.17 12s | L1k7787 17| JKESHTE2 emo
.833 ] .0151543 1ee1 [.180765 1278 |.L 1zas |1.06966 4T | 1.1T 127 | (1R7630 1868 | h6hE22 e4s
.83k | .01k9652 1877 [.179590 1174 |.188520 1284 |1.06919 4s| 1.17h33 1zs | ,1h7ATL 1ma | AGH1TE e«s
835 | LOLLTTTS 1ess |.178416 al7R |,167126 120k |1.068T3 47| 1.17308 12s | .147318 1me | .463528 a5
.836 1 .0145610 1ese |.1772hk 1171 |,18583k 1mee |1,06826 4s| 1,17182 123 | ,1k7162 188 | 462883 64
.837 § .0154058 1838 |,176073 1170 | 18h5h5 1287 11,06T00 48] 1,17057 125 | ,1k7006 158 | h6p039 642
.838 | .01k2219 1826 |, 174903 1168 | [1832%8 1285 |1,06734 48| 1.16932 1&5 | 146851 155 { L61SoT 640
.839 | .0140393 1e1s |.17373kF 1187 |.181973 1238 |1.06688 4s ] 1.16807 12s | .146696 1ss| 460957 eas
L850 | .0138%80 1801 [.172567 11s7 |.l 12m0 |1.06642 4@ | 1.16682 124 | .1k65%1 1s4 | 460318 ear
L8541 | ,0236779 17ea |.171LOO 1164 |. 179410 1278 {1.06596 48| 1.16558 1as | .146387 1ss | k59681 eos
842 | .0134991 177s |.170236 11es | 178132 1278 [1.06%50 46 | 1.16535 1eé | .1k6232 1m4 | ASOORE eoe
843 1.0133216 17a2 |.169072 1163 |.176856 1274 [1.06504 46| 1.16311 123 | .1k6078 1sa | 558412 aesa
L8l | L0131k5%  a74e |26 1@l |.175582 1272 [1.06058 4e | 1.16288 123 | ,1k5925 i=s | BSTTT9 em
L845 [ .0129705 17a7r |.166TH8 1160 |.17H310 12e9 [1.06412 4= | 1.26065 123 | .155772 154 | 457148 e30
LB46 | 0127968 1724 |.163588 11me |.1730E1 1meT [1.06367 s | 1.159%2 1e= | 145618 1sa | 456518 ea7
LBh7 | .012624h 1711 |.16W429 121ms [ ITITTH lees [1.06321 4s | 1.1%820 122 | .145466 1s3 | 455891 ea7
848 | .0121533 1e9e |.163271L 1lisa |.170%09 less |1.06275 4= | 1.15639 12e | .145313 1s2 | A%%526hF ezs
,84k9 | .012283k 1esa [.162115 1iss |.169246 1280 |1.06230 4s{1.15576 121 | . 145161 1sm | 454639 e2s
L850 | L0121148 1e74 [.160960 11s4 |.167986 1mss [1.06184 4s | 1.15455 121 | .145009 am1 | .4%L01E ez2
L8581 1 .0M19LTE 1ee1. |.159806 11ma [.166728 1esy [1.06139 «s | 1.1533% 221 | .1 152 | JB5339% ezo
.852 | L0117813 1e4s [-158653 11m1 |.165HTL 12m4 [1.06094 4w | 2.15213 121 | .1EWTO6 1m1 | LB52TTE s1e
.853 | 0116165 +14a8 [.157902 11mo (.16K2LT 12me [1.06049 4| 21.1%092 120 |.1BAS55 1m | 452155 e1m
854 | 0114529 1e2¢ |.156352 11mo |.162965 12s0 |1.06003 4s | 1.14972 1a0 | .1M4hOE 1mo | LU5153T e1s
855 | .0112905 1el1 ,1225502 1147 | 61715 1247 [1.05958 45 | 1.14852 120 | .1%425% 1s1 | 450922 ars
.856 | .0111295 1mom |,1! 5 L1147 | 16068 124e {1,05913 4s | 1.1W732 120 | .144103 1so | 450307 s1s
L857 | 0109696 1mse |,152908 1148 |,159222 1243 [1.05868 4= | 1.14612 119 [ ,1k3953 149 | .hhHoGOh e11
.858 | .0108110 1m74 }.151762 1144 [.157979 124l (1,05823 45 | 1,1%493 11 } 1K is0 | 419083 e11
.859 | .0106536 1ss1 |.150618 114s |.156738 1240 (1.05TT8 44 | 1.1437h 2118 [ 143654 148 | HUBAT2 ecs
.860 | LO10M975 1m4p |.14OMT75 1142 {.155498 12e7 {1.0573F «m | 1.142%6 110 | .2k3505 140 | JMMHTEEL eo7
.861 | .0103426 1mae |,148333 1141 |,15%261 1z8s 1.@233 45 [ 1.14137 11s | .143356 148 | HAT25T eace
.862 | ,0101890 1sas |.147192 1140 |,153026 1233 |1, 44 | 1.14019 118 | .1k3208 149 | HHEESL eoe
.863 | .0100365 isil |,1460%2 1iss |,1%1793 1281 [1,0%600 45 | 1.13901 117 |.143059 148 | LB6OLT @03
864 | 0098854 1488 | 14491k 1187 |1 laes |1,05%55 45 | 1.1378: 11s | .142911 14m | Jshskkl eo1
865 | .0097355 1488 |,1437T7T 1188 {,14933k 1227 }1,05510 44 | 1.13666 11s | .1h2763 247 | JLELBW3 eco
866 | .0095867 1475 |.1526%1 2188 {.1kB107 1ees [1.05466 44 | 1.135%0 117 |.1k2616 14s | JAhA2h3 see
.867 | 0094392 1482 |.141506 11ims |.IH6882 1zez |1.08422 4= | 1.33433 117 |.1h2468 1e7 | Ak 5T
.88 ). 1451 [.1%0372 11me |.1W5660 1221 [1.0%377 <44 | 1.13316 116 | .1k2321 147 | WU30WT =8
.869 | .0091479 1488 |.139240 112 |,14h439 1218 [1.05333 44 | 1.13200 1ile |.1h217h 148 | JHh2WS1 ma4
870 | .00900%1 1420 |.138108 1xe0 |.143221 1217 |1.05289 44 | 1.13084% 11s | .1k2028 1«s | .kK1857 s=es
L871 | .0088615 1414 |.136978 11me |.14200L 1224 |1.0%245 4«5 | 1.12969 110 | 141882 1i4s | L1264 sen
.872 | .008T201 1402 13281;9 1izs |,14OT90 1218 |1.05200 44 | 1.12853 11s | .1k1736 14 .hh0653 LT
.873 | .0085799 1eso |.134721 1rmr |.1395TT 1210 |1.05156 <4 | 1.22738 11< | .1RK1% 148 | . 3 =89
LBTh 1a7r |.133594 11me {,138367 1200 [1.05112 44 | 1.12624 11s | ,141Kh5 145 | 43949k =87
.875 | 0083032 1ass |.132%68 112¢ |,137158 imce [1.05068 43 |1, 115 | ,141300 145 | .A38907 s=es
876 | .0081666 1sma |.1313kh 1ie¢ {.135952 2205 |1.05025 44 1.122%% 114 | ,3%1155 145 | 538321 sas
.877 | .0080313 1m4z [.130220 1ie2 |,I134THT 1202 [1.0498L 44 | 1,12080 1314 | ,1k1010 144 | 437736 =83
.878 | .0078971 1ms0 |.129098 1121 |,133545 1201 |1,04937 44 | 1.12166 113 | 140866 148 | K3T153 s82
.879 | .OOTTELL 1s17 |.127977 1ieo |.13234k 11ss |1.04893 <48 | 1,12053 11s [ 140721 144 | .4365T1 s80
.880 | .0076324 126857 .131146 1.04850 1.131640 k05T 435991




NACA TN 27k
TABLE II.— CONTINUED

t a(t) h{t) 1(t) i) k(%) 1(t) n(t)

+800 | .007632%k 1a0s| 126857 11ip | -131146 1157 | 1.0850 4 | 1.119%0 113 | +1HOSTT 148 | 435991 sve
-801 | LOOTS0L9 1204 .125738 1117 |.129989 119¢ | 1.08806 <s 1,.11857 110 | J1k0k34 144 | k33H12 goa
83 [.0073725 12s1| .12R621 1117 | 128755  11pa | L.OMT63 44 113724 118 W1 143 | J43k83% oy
-883 | .0072kkk 1270l .12350L  1:1m | .127%2  11e0 | L.OWTIG 8] 1.11601 112 | JB0IWT 14m | LE342NT mos
.88k | LOOTILTE 1esa] 122389 111s 126372 1188 | 1.046T6 48 1.11489 112 .1%000% 142 | 433682 m7o
«883 | L0069916 124s| .12127Tk 1113 |.125183 11e7 | 1.04633 4 1.113T7 111 | 139862 142 | .%33109 =7s
886 | (0068670 1emc| 220161 1212 | 123996 11ms | 1.0458% .s| 1.11266 112 | 139720 14m | k32536 my1
887 | .006Th36 1poa| L1190k 1113 | .122811 11ps | 1.04546 (q 1.1115% 3134 Bgz‘?'{ 241 | 531565 g0
8881 .006620h 1p10] 117938 1110 | .121628  11p1 | 1.OBSO3 ¢ 1.110%3 111 ) 36 142 | 431395 mma
-88g | .0065004 118s| .116828 110 | .120BkT 117o | 1.04860 «s| 1.10932 133 | J13929% 141 | JK30827 mer
2090 | .0063805 11s7| JIISTI9 1207 |.11926B 1177 1.08k1T 4a| 1.10821 110 | 4139153 142 | k30260 sas
.891 | .0062618 117m| .114612 1107 |.11B0G1 117s 1.0437% 4s| 1.10721 111 | .139011 140 | . =1
852 | L0061k43 11es| .113505 1105 | 216915 1i7s | 1.04331 «s| 1.10600 110 2138871 141 | 329129 =aa
w893 | . 1Is1f 112500 11o0s | 1157k 2172 | 1. <] 1.10k90 108 | .138730 140 | .k2BS65 =mez
-89% | 0059129 1i<of .111295 1108 | .11E570 1189 1.082%5 43| 1.10381 110 | .138590 140 | . sa0
895 .0057989 112e] .110182 1102 |.113501 11es | 1.04202 <z | 1.10271 1o .138450 140 | JRoThkh =e0
£896 | 0056861 1117| 109090 1101 | .112233 .11as | 1.04160 43| 1.10162 109 | .138310 140 |. -1
897 | 00557k 110m] .107989 1200 | 111067 11e¢ | 1.O8117 4«3 | 1.10053 108 | .138170 iss 426326 =my
698 | .0054639 - 1088| .106889 1089 | .109903 11e2 | 1.0807k 42 1.099kk 108 | 138031 1es | 425769 mm=
.899 | .0053546 1082 105790 1oes | .10874L  11e: 1.05032 <3 1.09836 108 | .137892 1sw | . 3

«900 ( L0052h6kh 1o7o]| .10MSG2  1oeT .l%g 11ss | 1.03989 <=2 | 1.09727 1os | .137753 13w | k24680 ==s
.901 | .0051394 1loms| .103%95 1o08s | . 11s7 | 1.039%7 «a | 1.09619 107 | .13761% 1ss | 42B10T =me
902 | L0050336 1047 202 lo8s 105265 11ms [ 1.0390% 42| 1.09512 1cs 13THTE 1ms | JL423555 s=o
<903 | .00k9289 108s .101 loss | .104110 1138 | 1.03862 42| 1.00h0% 107 | .137338 1es 423005 =s0
Q04 . 5k loa«| .100312 1om= 102957 11isa 2.03820 <42 1.09297 107 | .13720C 1ss k22hs5 mer
<905 | L00KT230 1ois| 0992192 10814 | J101806 1145 | 1.03778 43 1.09190 1o7 | 137062 1a7 | 421908 =mar
9061 . T looco| .0981278 1osoa | .100657 11« | 1.03735 <=2 | 1.09083 107 | .1 les | 1421361 s4o
+907 [ (0045217 880 | 0970375 1cse2 | L09950GE 1l«=s | 1.03693 42 1.08976 1os | 136787 137 | 420815 =4t
9081 . ers | .09 3 losa2 | .0983636 114ss | 1.03651 <z | 1.08870 10e | .136650 1sa 20271 m4s
«909 | JO0h3THG mas | . 1 1loa71 t .0972197 11422 | 1.03609 42 | 1.0B76h 1os | .13651k 1a7 | .319728 =42
#9201 ,0042283 grm | 0937730 losel | .0960TTS 1i<oe 1.03567 4a | 1.08658 10s | .136377 1os | .419186 m«o
<931 | ,00k1328 w44 | 0926869 1lcaas | .OGH93T2 1lases 1,03 1 1.%&2 los | 136081 108 | 428646 mas
912t . 832 | ,0916020 10840 | 40937986 11ses | 1.03 42| 1. T los | 136105 1as | . k18107 mse
-913 | .0039452 s21 | .0905180 1oe2s | 026618 11sso | 1.03442 <2 1.083%2 105 | .13 1ss | JB17569 ssv
<91k [,0038531 s1o | .0B9U35) 10m1a | L091%268 11ma3 | 1.03400 <2 1.08237 105 | 413583k 10s | .K17032 xss
+915 ] ,0037621 s=s= | .0883533 1080m | .0903935 11815 | 1.03358 42| 1.08132 104 | .135698 1as | 416856 maq
«916 | .0036723 &ar | . 25 loves | 0892620 11287 | 1.03317 42 | 1.08028 10 135563 184 | k15962 =34
«917 | 20035836 &7s.| .0861527 1o7s7 | . 0881323 11esc | 1.03275 41 1.07923 1o4 | .135429 1as | .hi5ko8 =me2
9281 .0034960 ae¢ | .0851140 10777 | LOBTOOE3 11262 1.0323% 42| 1,07819 1o0a | .13529% 1a¢ | k14896 =az
+919 | (0034096 amma | .0840363 107sa | LOS5378L 11245 1.03192 41} 1.0T716 104 | 135160 134 | k14365 =a>
$920 | .0033243 ssz .%’7 lo7ss | LOB4T536 11228 | 1.03151 <1 1.07612 104 135026 1e4 | JK13835 mas
+321 | .,0032h01 am [ ,08188l1 1o074e | ,0836308 21210 | 1.03110 42 1.07508 208 | .13k892 1et | .K13307 =7
<922 | 0031570 ale | ,0808095 1lo7as | . 11294 | 1,03068 <1 | 1.07ThH05 1o0a | 13%7™5 1as JX12780 =za
<923 | 0030751 =0 | 0797360 1o7es | 081390k 1117w 1.03027 41| 1.07302 102 | . 134 | Jh122%k =as
G2k ooegge ™ | . 35 lo7is [ .0802729 111m9 | 1.02986 «1| 1.07200 1os | .13kh91 1sa 11729 =2¢
<525 | L00291k5 ves | LOTT5920 1o7os | .OT915T0 11r42 1.089%5 41 1.07097 102 | .13%358 122 | 211205 ses
<926 | 00283 778 | 0765215 1oes« | ,0780k28 1112s | 1.0290k 4z 1.06995 lo2 ! .13k226 1as | ,k10682 =21
527 0027533 T3 | LOT5HSRL loess | (0769303 11107 [ 1.,02862 41| 1.06893 1cz .13%k093 1s2 | ,h10161 =20
«328 | .0026821 7ms | ,0TH3B3T roe7s | .OTSBI9E 1101 | 1.00821 <o 1.06791 o1 | ,133961 1s== |, 1 =1
+929 | 0026068 741 | .0733163 1o0eds | LOTHTIOS 11o07¢ | 1.02781 41 1.06690 10z | ,133829 18z | . 409122 mis
+930 | .0Q25327 7m1 | .0722499 10es¢ | LO736031 1107 | 2.02750 <1 1.06588 101 | .133697 1m2 { 40860k =17
2931 [ 0024596 719 | . 5 1oess | JOT2UOTh 11040 [ 1.08699 <1 [ 1.06487 101 .133565 1e1 | JKOBOST sie
932 | .00R38TT Tre 0701201 10eas | 071393k 11022 1.02658 41| 1.06386 100 | .133k3k 142 JHOTSTL =1s
+933 | 0023168 su7 | 0690558 10e2¢ | .OT0R9LL 11007 | 1.02617 4o | 1.06286 1o1 «133303 1s1 | .BOT s1a
.9, 10022471 as7 | 06799 10618 | L069190% 1osso | 1.02577 1 1.0618% 100 | 133172 181 | 406543 miz
935 1 .002178k grm | J0669331 1omos | 058091k 10e7s | 2.02536 a1 1.06085 100 | 13301 1m0 | 406031 =11
£936 | JOCR1109 @es | . T2T lomss | .06699K0 10es7 | 1.02k95 4o | 1.09985 100 | 132911 1m0 | %0520 mio
937} a=a | . 138 10mad m 1os4t | 1.02455 41 2.05885 100 | 132781 1m0 | .h0%010 sos
«938 | J0019791 e4s | ,0637550 1os7s | . 10824 | 1,021k <o | 1.05785 s9 | 132651 130 | hoRS0L sos
«939 | 00151 631 . Toses+ | ,0637T118 10907 | 1.0237h 40} 1.05686 se 132521 lac | .k03993 BOT
540 | L0018%17 0616413 026211 1.0233% 1.05587 .132392 203486
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TABLE II.— CONCLUDED

NACA TN 274k

i(t)

t a(t) n{t) J(t) k(t) 1t} m(t)
<950 | (0018517 e21 | .0616413 1omm« |.0626211 ios8z 1.0233% 1 [1.05587 @9 [.132391 2129 |.4034B5 sos
(GBL | .00178%6 10| .060%85 10s4s | .06L 3&3 loars [1.02293 40 [1.0%488 e |.132262 130 | .hopg81 mos
-9k2 | .0017286 =pm | .0%9531% 1omss .osoih los39 [1.02253 40 }1.05389 o9 |.132132 128 | .ho2 76 sos
<Gk3 | .0016687 saas | 0584781 1omz¢ -0593585 10m42 [1.,02213 40 [1.05290 ss .13200% 129 |.k0o1973 =me2
9hh [.0016099 s | L05TE25T 10m14 -0382743  1cazr [1.02173 41 |1.0%192 ws 2131875 129 |.4o1Lk71 mo1
95 [ .0015522 mev | L0563743  1om0s | .0%71516 loalo 1.02132 40 11.0%09% " em |.131746 128 | LoogTo so1
946 | .001k955 ms8 | .0553238 10484 L0561106 . 1a7es | 1.02092 40 1.0k996 8 | 131618 12a hoohsg 4w
-GAT §.0014399 mas | .05k27hh  1o4ms | .0%%0m11 107Ta 1.02032 40 }1.04898 87 |.131490 18 | 399970 487
.Gh8 [ .0013855 msd | .05322%9 1odTs +0539333 lovez |1.02012 <o |1.048a1 @7 |.131382 1T 399473 48T
949 | .0013320 =mea | ,052178L 1loses «C528TTL o747 [1.01972. &9 1.0kTok w®= |.131035 12 .3968976 4me
920 [ .0012797 =1s | .0511318 1o4ms | .051802% 1o7al |1.01933 40 |1.0L605 w7 131107 127 } 308480 <48s
<951 | .001228% mo2 | .0%00B62 10448 <0507233 10714 [1,01693 40 |1.0k%09 »& 2130980 127 | 397985 493
-932 | .0011762 481 | L0BGOUIE 1o4se | ,0h96579  1lossw 1.01853 40 {1.04k13 ®7 |,1308s3 127 39Thg2 493
-953 | .0011231 4.1 (.0h79980 1oz | .04B5B80 10ess |1.01813 o8 1.04326 ®8 | 130706 128 | 306000 491
G54 | .0010810 . 49 | .O469553 10417 | .OUTS196 1osar 1.0177% 40 11.04220 se |,130600 .396508 490
«955 | .0010341 480 | .0L™9136 10408 .0b64529 1oese [1,01734 40 |1.0L12L os 2130473 1268 |,396018 480
-956 }.0009881 «4sm | ,0L48T28 10msa | 0453877 loear 1,01694 ©9 |1,04028 ©8 |.130347 126 |, 395808 4as
957 }.0009433 <38 | 0438330 1oaes | .okhisho 10@a1 1.01655 40 11.03932 o8 [.130221 123 [,3950ky 48T
-958 [.0008993 27 [ .0k279h2 loete | .032619 1omos 1.01615 o8 |1.03837 95 |.130096 2128 [.33 553 404
1959 | .0008568 417 | 0417563 1os7o | .okopoih 1omso 1.01576 ®9 [1,037k2 88 |.129970 1z= . 395067 4es
<960 .00081%1 408 | .0407193 10Se0 | ,0k1142h loxve 1.01537 40 |1.03686 o4 |,1208k% 125 | 393582 484
«G61 | .000TThS ame | 0396833 1camo .0800849  1omsw |1.01kg7T =a 1.03552 93 |.129720 -128 | .393098 <8¢
962 | .0007349 ass |.0386L83 10341 |,0390290 los<4 1.01458 88 [1.03457 s |.129595 22w |,30261k 482
+963 | .000696L  arT4 | 0376142 108a2 (0379Th6  losme |1.01k19 ea }1.03362 84 .129870 124 | .392132 <m0
564 1.0006550 &84 | .0365810 10322 |.0360218 lomi4 1.01380 40 [1.03268 o4 [.129346 124 |.391652 4s0
1965 1.0006226 ame | 0355488 1cs31e .035870h  1o4ms |1,01340 e 1.0317h 84 |.129022 124 |,391172 478
.G66 | .0005872 e4s | .0345176 10304 0348206 10483 11.01301. a8 [1.03080 B4 [,129098 124 |,390693 478
.967 [ .000%529 @83 | .0334872 10284 0337723 10467 |1.01262 88 |1.02686 83 |,128¢7h 12« .350215 477
<968 | .0005196 =21 | .0324578 1ome4 <0327256 lo4s4 11.01223 @2 [1.02893 e 128850 123 | 389738 47m
969 | .000LBTS  sie|.031429h 1o0eTs |.0316802 losas 1.011284 =8 (1.02800 8¢ {.128727 224 |.38506p 4T
+G70 | .0004563  so1 | 0304018 1c2es | .030636%k iocsae 1.02145 es 11.02706 w2 (.128603 123 |.388788 «7¢
2971 | 0004262 =e2 | .02937%2 1ro0ame .0295942  lotoe [1.01107 39 [1.0261h 3 |.128k80 1me 38831k 478
-972 | .0003971 =280 | .0283496 1o2«e | .0285%34 10884 |1.01068 e 1.02521 @@ |,128358 128 |,387841 47=
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